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DIAGNOSIS SUPPORT APPARATUS,
OPERATING METHOD, AND
NON-TRANSITORY COMPUTER READABLE
MEDIUM

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority under 35 USC 119
from Japanese Patent Application No. 2016-053292, filed 17
Mar. 2016, the disclosure of which is incorporated by
reference herein.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a diagnosis support
apparatus, operating method, and non-transitory computer
readable medium. More particularly, the present invention
relates to a diagnosis support apparatus in which an exam-
inee of a diagnostic test can be reliably kept in a relaxed state
for correctly checking occurrence or non-occurrence of a
problem in autonomic activity, and an operating method and
non-transitory computer readable medium.

[0004] 2. Description Related to the Prior Art

[0005] A heartbeat waveform is information of changes of
heartbeat intervals of a heartbeat with time. Various com-
ponents relevant to an autonomic nervous system are
included in the heartbeat waveform, such as blood pressure
fluctuations based on changes in blood pressure (medically
referred to as Mayer waves), and respiratory fluctuations
based on changes in breathing. It is known that occurrence
of a problem in autonomic activity (physiological changes)
of an examinee or patient is detected by evaluating the
heartbeat waveform.

[0006] IJP-B 5626853 discloses a method of detecting
dementia of a patient as an examinee corresponding to either
one of dementia of the Alzheimer type and dementia of
Lewy body type by consideration of the heartbeat wave-
form. The feature of this document is focused on the clinical
knowledge in that the problem in autonomic activity occurs
with the dementia of Lewy body type in contrast with
non-occurrence of the problem in autonomic activity in the
dementia of the Alzheimer type, examples of symptoms of
the problem in autonomic activity including unstable bleed
pressure, a problem in adjusting the respiration, and the like.
To this end, a low frequency band component (LF) corre-
sponding to the blood pressure fluctuations is extracted from
the heartbeat waveform of the examinee. A high frequency
band component (HF) corresponding to the respiratory fluc-
tuations is extracted from the heartbeat waveform of the
examinee. A ratio LF/HF between those components is
compared with a predetermined threshold. It is detected that
the disease of the examinee is dementia of the Alzheimer
type without occurrence of the problem in autonomic activ-
ity assuming that the ratio is higher than the threshold, and
is dementia of Lewy body type with occurrence of the
problem in autonomic activity assuming that the ratio is
lower than the threshold.

[0007] The autonomic nervous system is constituted by
sympathetic nerves and parasympathetic nerves. Fluctua-
tions of the blood pressure with relatively low frequency
become components of the heartbeat waveform with effect
of the sympathetic nerves and the parasympathetic nerves. In
contrast, fluctuations of the respiration with relatively high
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frequency become components of the heartbeat waveform
with effect of only the parasympathetic nerves. Assuming
that stress occurs in a body of the examinee, the sympathetic
nerves are activated. Assuming that the body of the exam-
inee is relaxed, the parasympathetic nerves are activated.
Thus, there occurs a difference in the form of the heartbeat
waveform owing to the stress or relaxation of the examinee
during the diagnostic test. It is also known to perform
detection as to which of the stressed state or relaxed state the
examinee is in by utilization of the knowledge of the
sympathetic nerves and the parasympathetic nerves.

[0008] In general, a period of the blood pressure fluctua-
tions is as long as 10 seconds. It is medically known that the
examinee can be relaxed while the period of the blood
pressure fluctuations is equal to respiratory cycle time.
[0009] In performing a diagnostic test of the problem in
autonomic activity according to JP-B 5626853, stress of the
examinee causes noise in detecting the problem in auto-
nomic activity by unwanted influence to the heartbeat wave-
form. It is necessary to keep the examinee relaxed to
regularize the condition of the measurement in the diagnos-
tic test. To this end, guide information is utilized for induc-
ing the examinee to breathe with a respiration cycle equal to
a predetermined period stored previously.

[0010] However, there is specificity in the period of the
blood pressure fluctuations. Assuming that the specificity is
neglected, there occurs a problem in failure in relaxing the
body of the examinee in case his or her respiration is induced
for respiration cycle with equality to the predetermined
period as a constant value.

SUMMARY OF THE INVENTION

[0011] In view of the foregoing problems, an object of the
present invention is to provide a diagnosis support apparatus
in which an examinee of a diagnostic test can be reliably
kept in a relaxed state for correctly checking occurrence or
non-occurrence of a problem in autonomic activity, and an
operating method and non-transitory computer readable
medium.

[0012] In order to achieve the above and other objects and
advantages of this invention, a diagnosis support apparatus
includes a data acquisition device for obtaining information
of a heartbeat waveform of an examinee. An extractor
extracts blood pressure fluctuations based on changes of
blood pressure of the examinee from the heartbeat wave-
form. A guide information output device outputs guide
information for induction of respiratory cycle time of breath-
ing of the examinee according to a period of the blood
pressure fluctuations. An arithmetic processor obtains a
parameter value related to intensity of the heartbeat wave-
form. A determiner determines occurrence or non-occur-
rence of a problem in autonomic activity in an autonomic
nervous system in the examinee according to the parameter
value. A result output device outputs a determination result
of the determiner.

[0013] Preferably, the determiner performs the determin-
ing according to a maximum of the parameter value within
a predetermined first period.

[0014] Preferably, furthermore, a detector detects whether
the period of the blood pressure fluctuations corresponds to
the respiratory cycle time of the examinee.

[0015] Preferably, the detector performs detection accord-
ing to a signal from a respiration sensor for detecting
breathing of the examinee.
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[0016] Preferably, the extractor further extracts respiratory
fluctuations based on changes in breathing of the examinee
from the heartbeat waveform. The detector performs detec-
tion according to the respiratory fluctuations.

[0017] Preferably, the determiner performs the determin-
ing in case a detection result of correspondence between the
period of the blood pressure fluctuations and the respiratory
cycle time of the examinee is continuously output by the
detector for a predetermined second period.

[0018] Preferably, the guide information output device
outputs the guide information in a visual form and/or audio
form.

[0019] Preferably, the determiner performs the determin-
ing by comparison with the parameter value with a prede-
termined threshold.

[0020] In a preferred embodiment, the determiner per-
forms the determining according to a discriminant equation
in which a variant is the parameter value and which is
obtained statistically according to past cases.

[0021] Preferably, the arithmetic processor obtains a
power value of a low frequency band component of the
heartbeat waveform for the parameter value.

[0022] Also, an operating method for a diagnosis support
apparatus includes a step of obtaining information of a
heartbeat waveform of an examinee. Blood pressure fluc-
tuations based on changes of blood pressure of the examinee
are extracted from the heartbeat waveform. Guide informa-
tion is output for induction of respiratory cycle time of
breathing of the examinee according to a period of the blood
pressure fluctuations. A parameter value related to intensity
of the heartbeat waveform is obtained. Occurrence or non-
occurrence of a problem in autonomic activity in an auto-
nomic nervous system in the examinee is determined
according to the parameter value. A determination result of
the determining step is output.

[0023] Also, a non-transitory computer readable medium
for storing a computer-executable program enabling execu-
tion of computer instructions to perform operations for
diagnosis support is provided. The operations include
obtaining information of a heartbeat waveform of an exam-
inee. The operations include extracting blood pressure fluc-
tuations based on changes of blood pressure of the examinee
from the heartbeat waveform. The operations include out-
putting guide information for induction of respiratory cycle
time of breathing of the examinee according to a period of
the blood pressure fluctuations. The operations include
obtaining a parameter value related to intensity of the
heartbeat waveform. The operations include determining
occurrence or non-occurrence of a problem in autonomic
activity in an autonomic nervous system in the examinee
according to the parameter value. The operations include
outputting a determination result of the determining.
[0024] Consequently, an examinee of a diagnostic test can
be reliably kept in a relaxed state for correctly checking
occurrence or non-occurrence of a problem in autonomic
activity, because guide information is utilized for the exam-
inee to induce his or her respiratory cycle time according to
the period of the blood pressure fluctuations.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] The above objects and advantages of the present
invention will become more apparent from the following
detailed description when read in connection with the
accompanying drawings, in which:
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[0026] FIG. 1 is an explanatory view in a perspective
illustrating diagnosis with a diagnosis support apparatus;
[0027] FIG. 2 is a block diagram schematically illustrating
a computer for constituting the diagnosis support apparatus;
[0028] FIG. 3 is a block diagram schematically illustrating
circuit devices in a CPU of the diagnosis support apparatus;
[0029] FIG. 4 is a graph illustrating a data acquisition
device for forming a heartbeat waveform;

[0030] FIG. 5is an explanatory view in a graph illustrating
an extraction function of an extractor;

[0031] FIG. 6is an explanatory view in a graph illustrating
an output function of an output device;

[0032] FIG. 7 is an explanatory view in a perspective
illustrating outputs of the guide information;

[0033] FIG. 8 is an explanatory view in a perspective
illustrating outputs of the guide information of a second
form;

[0034] FIG. 9is an explanatory view in a graph illustrating
an obtaining function of an arithmetic processor;

[0035] FIG. 10 is a block diagram schematically illustrat-
ing a detecting function of a detector and an output function
of the output device;

[0036] FIG. 11 is a screen view illustrating a result page
for a result without a problem in an autonomic activity;
[0037] FIG. 12 is a screen view illustrating a result page
for a result with a problem in the autonomic activity;
[0038] FIG. 13 is a timing chart illustrating steps of
operation of circuit devices in the CPU;

[0039] FIG. 14 is a flow chart illustrating steps of opera-
tion of the diagnosis support apparatus;

[0040] FIG. 15 is a block diagram schematically illustrat-
ing a second preferred diagnosis support apparatus with
circuit devices;

[0041] FIG. 16 is a block diagram schematically illustrat-
ing a detector;
[0042] FIG. 17 is a timing chart illustrating steps of

determination in a determiner;

[0043] FIG. 18 is a block diagram schematically illustrat-
ing a third preferred diagnosis support apparatus with circuit
devices;

[0044] FIG. 19 is an explanatory view in a graph illus-
trating a detector;

[0045] FIG. 20 is a flow chart illustrating steps of deter-
mination in a determiner in a fourth preferred diagnosis
support apparatus;

[0046] FIG. 21 is a block diagram schematically illustrat-
ing still another preferred diagnosis support apparatus.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT (S) OF THE
PRESENT INVENTION

First Embodiment

[0047] In FIG. 1, a diagnosis support apparatus 10, as
medical electronic equipment in combination with a physi-
ological monitoring apparatus, is a personal computer of a
notebook type, and includes a display panel 11, a user input
interface 12 or input panel, and audio speakers 13. The user
input interface 12 is constituted by a keyboard, touch pad
and the like.

[0048] The diagnosis support apparatus 10 is installed in a
medical facility, for example, hospital, and used for sup-
porting diagnosis of health of an examinee S. The diagnosis
support apparatus 10 acquires information of a heartbeat
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waveform of the examinee S, checks occurrence of a prob-
lem in autonomic activity (physiological changes) in an
autonomic nervous system in the examinee S according to
intensity of the heartbeat waveform (intensity level of signal
intensity), and outputs a result of the check.

[0049] An ECG machine 15 (electrocardiogram machine)
is connected to the diagnosis support apparatus 10 by use of
a USB cable 14 (Universal Serial Bus cable). Electrode pads
16 are included in the ECG machine 15. The electrode pads
16 are positioned on a left chest area of the examinee S
(patient body) at suitable points. The ECG machine 15
creates an electrocardiogram (ECG) of FIG. 14 of the
examinee S according to a signal from the electrode pads 16.
The ECG machine 15 transmits ECG information of the
ECG to the diagnosis support apparatus 10.

[0050] In FIG. 2, the diagnosis support apparatus 10
includes the display panel 11, the user input interface 12 and
the audio speakers 13 and also a storage medium 20 or
storage device, a memory 21, a CPU 22 or central processing
unit, and a communication interface 23. A data bus 24
connects those circuit devices together.

[0051] The storage medium 20 is a hard disk drive incor-
porated in the diagnosis support apparatus 10, or connected
to the diagnosis support apparatus 10 by a cable, network or
the like. Also, the storage medium 20 may be a disk array
having plural hard disk drives. The storage medium 20
stores a control program and various application programs
such as the Operating System (OS), and relevant data
associated with the programs.

[0052] The memory 21 is a working memory with which
the CPU 22 performs tasks. The CPU 22 loads the memory
21 with the programs stored in the storage medium 20, and
controls the various circuit devices in the diagnosis support
apparatus 10 by performing the tasks according to the
program.

[0053] The communication interface 23 is a USB interface
for receiving ECG information of the ECG generated by the
ECG machine 15 through the USB cable 14. The display
panel 11 displays a control page according to the ECG
information. The control page has a function according to
the GUI (graphical user interface). The diagnosis support
apparatus 10 receives manual inputs from the user input
interface 12 by use of the various menus in the control page.
[0054] 1In FIG. 3, a control program 30 (computer-execut-
able program) is stored in the storage medium 20. The
control program 30 is an application program to cause a
computer to function as a diagnosis support apparatus. Also,
data of a threshold TH is stored in the storage medium 20 for
use in determining occurrence or non-occurtence of a prob-
lem in autonomic activity of the autonomic nervous system
in the examinee S.

[0055] Running the control program 30 causes the CPU 22
to function with a data acquisition device 35 or waveform
generator, an extractor 36, an output device 37 or data
generator or output controller, an arithmetic processor 38
and a determiner 39 in cooperation with the memory 21.
[0056] The data acquisition device 35 performs an acquir-
ing function and acquires ECG information of the ECG of
the examinee S from the ECG machine 15 to generate
information of a heartbeat waveform. The data acquisition
device 35 sends the heartbeat waveform to the extractor 36
and the arithmetic processor 38.

[0057] The extractor 36 performs extraction of blood
pressure fluctuations based on changes in the blood pressure
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of the examinee S from a heartbeat waveform. The extractor
36 sends the blood pressure fluctuations to the output device
37.

[0058] The output device 37 is a guide information output
device, and outputs guide information for inducing breath-
ing of the examinee S for setting respiratory cycle time
according to a period of blood pressure fluctuations. The
output device 37 outputs the guide information to the display
panel 11 and the audio speakers 13. In short, the output
device 37 outputs the guide information in a visual form and
audio form.

[0059] The arithmetic processor 38 performs an obtaining
function of obtaining a power value of a low frequency band
component of a heartbeat waveform (average energy per
unit time of the low frequency band component) as a value
related to the intensity of the heartbeat waveform. The
arithmetic processor 38 outputs the power value of the low
frequency band component to the determiner 39.

[0060] The determiner 39 performs a determining function
to judge occurrence of a problem in autonomic activity of
the autonomic nervous system in the examinee S. The
determiner 39 performs comparison of a power value of the
low frequency band component and a threshold TH. The
determiner 39 sends a determination result to the output
device 37.

[0061] The output device 37 also performs a result output
function to output a determination result of the determiner
39 in addition to the guide information output function. In
short, the output device 37 is also a result output device. The
output device 37 sends the determination result to the
display panel 11.

[0062] Details of the functions of the circuit devices 35-39
in the CPU 22 are described now by referring to FIGS. 4-13.
[0063] In FIG. 4, the data acquisition device 35 creates a
heartbeat waveform according to ECG information of the
BCG from the ECG machine 15. As is well-known medi-
cally, P, Q, R, S and T peaks appear in the ECG of one
heartbeat. The data acquisition device 35 recognizes a
heartbeat interval of the heartbeat from intervals of TOI,
T12, T23 and so on (referred to as RR intervals) between RO,
R1, R2 and R3 peaks and so on among the peaks. The
heartbeat waveform is created by plotting the intervals of
TO1, T12, T23 and so on with the axis of the timeline.
[0064] In FIG. 5, the extractor 36 processes the heartbeat
waveform from the data acquisition device 35 in the well-
known digital bandpass filter processing by use of the
Fourier transform, inverse Fourier transform or the like. A
range of the filter processing is set for a low frequency band
component in a frequency range of 0.05-0.15 Hz, to extract
the blood pressure fluctuations of the examinee S in the
heartbeat waveform. Let CBP be the period of the blood
pressure fluctuations.

[0065] In FIG. 6, the output device 37 outputs guide
information to the display panel 11 and the audio speakers
13 for induction of the examinee with the respiratory cycle
time according to the period CBP of the blood pressure
fluctuations from the extractor 36.

[0066] In FIGS. 7 and 8, a guide page 45 or guide screen
is displayed on the display panel 11 after outputting of the
output device 37. Guide voices 46 A and 46B are emitted by
the audio speakers 13. An example of the guide voice 46A
is “Breathe in!” for instructing the examinee S to aspirate in
FIG. 7. An example of the guide voice 46B is “Breathe out!”
for instructing the examinee S to respire in FIG. 8.
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[0067] Image animations 47A and 47B and an instruction
message 48 are displayed in the guide page 45. In FIG. 7, the
image animation 47A is an image of the examinee S who
raises his or her arms, and lungs are expanded by oral
aspiration. The image animation 47A is associated with the
guide voice 46A to induce the examinee to aspirate. In FIG.
8, the image animation 47B is an image of the examinee S
who lowers his or her arms, and lungs are contracted upon
oral respiration. The image animation 47B is associated with
the guide voice 46B to induce the examinee to respire. The
instruction message 48 is a text to induce the examinees to
breathe by following the image animations 47A and 47B and
the guide voices 46A and 46B.

[0068] The output device 37 sets each one of the output
time of the guide information of FIG. 7 and the output time
of the guide information of FIG. 8 equal to a half of the
period CBP of the blood pressure fluctuations. Thus, the
output device 37 sets a sum of the output time of the guide
information of FIG. 7 and the output time of the guide
information of FIG. 8 equal to the period CBP of the blood
pressure fluctuations. Note that inequality between the val-
ues of the output time can remain. For example, the output
time of the guide information of FIG. 8 can be set longer
than the output time of the guide information of FIG. 7.
[0069] In FIG. 9, the arithmetic processor 38 obtains
power spectral density (PSD) of the heartbeat waveform
from the data acquisition device 35 by use of a well-known
analysis algorithm, such as the autoregressive model. The
arithmetic processor 38 obtains an integration value LFP of
the power value in a range (of a frequency of 0.05-0.15 Hz)
of the low frequency band component of the PSD as a power
value of the low frequency band component.

[0070] Note that a frequency band of the power value LFP
obtained in the arithmetic processor 38 is in a region of the
frequency range of 0.05-0.15 Hz in the same manner as the
blood pressure fluctuations of the examinee S extracted by
the extractor 36. The respiratory cycle time is set equal to the
period CBP of the blood pressure fluctuations according to
the guide information to be described later. Thus, the low
frequency band component of the heartbeat waveform
comes to include not only the blood pressure fluctuations but
also the respiratory fluctuations based on changes in the
breathing of the examinee S. Note that a term of the “blood
pressure fluctuations” is used to express a component
extracted by the extractor 36. A term of the power value LFP
of the “low frequency band component” is used to express
the power value LFP obtained by the arithmetic processor
38.

[0071] InFIG. 10, the determiner 39 compares a threshold
TH and a maximum value maxLFP of the power value LFP
of the low frequency band component from the arithmetic
processor 38. Assuming that the maximum value maxLFP is
higher than the threshold TH, the determiner 39 judges
non-occurrence of a problem in autonomic activity in the
autonomic nervous system in the examinee S. Assuming that
the maximum value maxLFP is equal to or lower than the
threshold TH, the determiner 39 judges occurrence of a
problem in autonomic activity in the autonomic nervous
system in the examinee S.

[0072] InFIGS. 11 and 12, the output device 37 causes the
display panel 11 to display a result page 55 as an output form
of the determination result of the determiner 39. In FIG. 11,
a result message 56A is displayed to inform no occurrence
of a problem in autonomic activity in the autonomic nervous
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system. In FIG. 12, a result message 56B is displayed to
inform occurrence of a problem in autonomic activity in the
autonomic nervous system, to recommend that the examinee
should consult a specialist doctor and should be examined in
a thorough examination.

[0073] In FIG. 13, the maximum value maxLFP of the
power value LFP of the low frequency band component is
the maximum among the plural power values LFP (1), . . .
, LFP (K), . . ., LFP (N) of the low frequency band
component obtained by the arithmetic processor 38 during
the first period from the time T (1) to the time T (N). Note
thatK=1, 2,3, ..., N-2,N-1, N, and N is a sample number
of sampling of the power value LFP of the low frequency
band component in the first period. T (K)-T (K-1) is a
sampling period of the power value LFP of the low fre-
quency band component.

[0074] At the time T (1) of starting the first period, the
extractor 36 extracts the blood pressure fluctuations. The
output device 37 starts outputting the guide information. The
arithmetic processor 38 starts obtaining the power value LFP
of the low frequency band component. Also, at the time T
(N) of ending the first period, the output device 37 stops
outputting the guide information. The arithmetic processor
38 stops obtaining the power value LFP of the low frequency
band component. An example of the first period is in a range
of 3-10 minutes sufficient for relaxing the body of the
examinee S.

[0075] At the time T (1), outputting the guide information
is started. The respiratory cycle time is not equal to the
period CBP of the blood pressure fluctuations. There is no
relaxation of the examinee S. The power value of the region
of the low frequency band component is relatively small as
indicated with PSD:T (1) at the time T (1), so that the LFP
(1) is relatively small. Also, a peak P-HF (1) occurs because
of the respiratory fluctuations based on the fluctuations of
breathing of the examinee S in a high frequency band of
0.15-0.4 Hz.

[0076] At the time T (K) later than the time T (1) by a
predetermined duration, the respiratory cycle time becomes
near to the period CBP of the blood pressure fluctuations as
a result of induction with the guide information. The power
value of the region of the low frequency band component
becomes large in the relaxation in comparison with that at
the time T (1), as indicated with PSD:T (K) at the time T (K),
so that the value LFP (K) becomes large. Also, a peak P-HF
(K) occurs because of the respiratory fluctuations, with a
higher power value than that of the peak P-HF (1) at the time
T (1) and nearer to a band of the low frequency band
component.

[0077] At the time T (N), the respiratory cycle time is
equal to the period CBP of the blood pressure fluctuations,
so that the examinee S is relaxed. A peak P-HF (N) owing
to the respiratory fluctuations disappears substantially and
becomes absorbed in the low frequency band component,
which is in a condition of PSD:T (N) at the time T (N). Thus,
the power in a region of the low frequency band component
is increased, and LFP (N) is also increased.

[0078] The determiner 39 does not perform determination
before the lapse of the first period. After the first period, the
determiner 39 selects the maximum value maxLFP among
the plural power values LFP (1), .. ., LFP (K), . .., LFP
(N) of the low frequency band component input by the
arithmetic processor 38 during the first period.
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[0079] Specifically, the determiner 39 has a memory for
storing the power value LFP of the low frequency band
component, and performs comparison between the power
value LFP (K-1) of the low frequency band component
input by previous sampling and the power value LET (K) of
the low frequency band component input by current sam-
pling at each time that the power value LET of the low
frequency band component is input by the arithmetic pro-
cessor 38. Assuming that LFP (K-1)<LFP (K), then the
determiner 39 overwrites the power value LFP (K) over the
power value LFP (K-1) stored in the memory by rewriting.
Assuming that LFP (K-1)=LFP (K), then no rewriting is
performed. Thus, the power value LET of the low frequency
band component stored in the memory after the lapse of the
first period becomes the maximum value maxLFP.

[0080] The time TS is time of manipulating the user input
interface 12 by the operator of the diagnosis support appa-
ratus 10 to instruct the ECG machine 15 to start the test. The
time TE is time of outputting the determination result of the
determiner 39 at the output device 37, and completing the
test. A time interval occurs between the time TS and time T
(1), in order that the sample number of sampling of the RR
interval required for creating the heartbeat waveform will be
kept sufficiently, and that the precision will be high in
extracting the heartbeat waveform as resource of the guide
information. An example of the time interval between the
time TS and time T (1) is one minute. Also, a time interval
occurs between the time T (N) and time TE in requirement
for the determination in the determiner 39 and outputting the
determination result in the output device 37. An example of
the time interval is in a range from several tens of micro-
seconds to several milliseconds.

[0081] The operation of the above construction is
described now by referring to a flow in FIG. 14. At first, an
operator sets the electrode pads 16 of the ECG machine 15
to suitable points on the left chest area of the examinee S,
and manipulates the user input interface 12 to start the ECG
machine 15 for a diagnostic test at the time TS. The ECG
machine 15 starts operation, and sends information of an
ECG of the examinee S to the diagnosis support apparatus
10. The data acquisition device 35 acquires the ECG infor-
mation of the ECG at a step S100, and generates a heartbeat
waveform according to the ECG.

[0082] Upon the lapse of the predetermined time from the
instruction of starting the test (at the time T (1)), the
extractor 36 extracts a blood pressure fluctuations of the
examinee S from the heartbeat waveform at a step S110 or
extracting step. The output device 37 starts outputting the
guide information for inducing breathing of the respiratory
cycle time equal to the period CBP of the blood pressure
fluctuations, at a step S120 or guide information output step.
At the same time, the arithmetic processor 38 starts obtain-
ing the power value LFP of the low frequency band com-
ponent at the step S120 or obtaining step.

[0083] As the guide information for inducing the respira-
tory cycle time equal to the period CBP of the blood pressure
fluctuations of the examinee S, it is possible to set the
respiratory cycle time by considering a specificity in the
period of the blood pressure fluctuations. Any one of the
examinees S can become in relaxation, as the respiratory
cycle time according to the guide information can become
suitable for each of the examinees S.

[0084] The guide information is output by the display
panel 11 and the audio speakers 13 in the forms of the guide
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page 45 and the guide voices 46A and 46B. The examinee
S can receive the guide information both visually and
acoustically, and can be induced to set his or her respiratory
cycle time according to the period CBP of the blood pressure
fluctuations smoothly.

[0085] Outputting the guide information from the output
device 37 is repeated in the first period in (no in a step S130).
Thus, the examinee S is caused to become relaxed gradually.
Also, obtaining the power value LFP of the low frequency
band components in the arithmetic processor 38 is repeated
in the first period at a predetermined sampling period (no in
the step S130). Thus, the determiner 39 is successively
supplied with the plural power values LFP (1), .. ., LFP (K),
..., LFP (N) of the low frequency band components
obtained by the arithmetic processor 38 in the first period.
[0086] Upon the lapse of the first period at the time T (N)
(yes in the step S130), the output device 37 stops outputting
the guide information. The arithmetic processor 38 stops
obtaining the power value LFP of the low frequency band
component in a step S140.

[0087] Upon the lapse of the first period, the determiner 39
selects a maximum value maxLFP among the plural power
values LFP (1), .. ., LFP (K), .. ., LFP (N) of the low
frequency band components. The selected maximum value
maxLFP is compared with the threshold TH, to determine
occurrence of a problem in autonomic activity (physiologi-
cal changes) in the autonomic nervous system in the exam-
inee S in a step S150 or determining step.

[0088] As has been described with FIG. 13, the power
value LFP becomes comparatively high in case the examinee
S becomes relaxed after obtaining equality between the
period CBP of the blood pressure fluctuations and the
respiratory cycle time. The maximum value maxLFP can be
regarded as the power value LET of the low frequency band
component while the examinee S is in the most relaxed state
in the first period. It is possible to prevent changes in the
heartbeat waveform due to stress because the determination
is performed for occurrence of a problem in autonomic
activity in the examinee S according to the maximum value
maxLFP. Occurrence of a problem in autonomic activity in
the examinee S can be recognized with considerably high
precision in the determination.

[0089] In case the respiratory cycle time becomes equal to
the period CBP of the blood pressure fluctuations to relax the
examinee S, the respiratory fluctuations are decreased nearly
to zero and absorbed in the low frequency band component.
The power value LFP of the low frequency band component
becomes a relatively high value. Also, the maximum value
maxLFP becomes higher. Thus, it is possible to perform the
determination precisely and easily, because of the determi-
nation according to the power value LET of the low fre-
quency band component after obtaining the power value
LFP relevant to the intensity of the heartbeat waveform
(intensity level of signal intensity), in comparison with
determination based on a relatively small value even while
the examinee S is relaxed. Furthermore, the determination
can be clarified and requires only short time, because of the
comparison between the maximum value maxLFP and the
threshold TH.

[0090] Also, any one of the examinees S becomes in
relaxation before performing the determination. It is pos-
sible to perform the determination in an equal condition
between the examinees S, and to evaluate the determination
results of the examinees in comparison in equal criteria.
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[0091] The determination result is output by the output
device 37 to the display panel 11 in the form of the result
page 55 in a step S160 or output step. Thus, the diagnostic
test is completed at the time TE.

[0092] The examinee S can be informed of occurrence or
non-occurrence of a problem in autonomic activity by the
result page 55. A doctor or operator can perform medical
care or treatment appropriately to the examinee S by assis-
tance of the result page 55. Particularly assuming that the
result page 55 of FIG. 12 for the occurrence of the problem
in autonomic activity is displayed, the examinee can imme-
diately talk with the doctor to request medical care of a
specialist doctor or request a diagnostic test in a thorough
examination.

Second Embodiment

[0093] In contrast with the first embodiment of utilizing
the maximum value maxLFP of the power value LFP,
breathing of the examinee S (patient body) is detected in a
second embodiment of FIGS. 15-17, to check whether the
period CBP of the blood pressure fluctuations is approxi-
mately equal to the respiratory cycle time. The determina-
tion is performed assuming that a condition of the approxi-
mate equality is continued in a second period as a
predetermined period.

[0094] In a diagnosis support apparatus 60 for physiologi-
cal monitoring in FIG. 15, a detector 62 or monitoring
device is established in a CPU 61 or central processing unit
in addition to the circuit devices 35-39 of the first embodi-
ment (among which the output device 37 and the arithmetic
processor 38 are not shown). The detector 62 checks
whether the period CBP of the blood pressure fluctuations of
the examinee S is approximately equal to the respiratory
cycle time, and sends a detection result of checking to the
determiner 39.

[0095] The data acquisition device 35 acquires a respira-
tion signal from a respiration sensor 63 in addition to the
ECG information of the ECG of the examinee S from the
ECG machine 15. The data acquisition device 35 obtains
respiratory cycle time according to the respiration signal,
and outputs the information of the period to the detector 62.
Also, the extractor 36 outputs information of the blood
pressure fluctuations to the detector 62 as well as the output
device 37.

[0096] In FIG. 16, the detector 62 checks whether the
period CBP of the blood pressure fluctuations from the
extractor 36 is approximately equal to the respiratory cycle
time CBR from the data acquisition device 35. Assuming
that the respiratory cycle time CBR is in a range of the
period CBP+a(CBP-a<CBR<CBP+a), then the detector 62
detects that the period CBP of the blood pressure fluctua-
tions is approximately equal to the respiratory cycle time
CBR, and sends a detection flag of “1” to the determiner 39.
Assuming that the respiratory cycle time CBR is not in the
range of the period CBP+a(CBR<CBP-o or CBR>CBP+
o), then the detector 62 detects that the period CBP of the
blood pressure fluctuations is unequal to the respiratory
cycle time CBR, and sends a detection flag of “0” to the
determiner 39.

[0097] Note that an example of ¢ is in a range from several
hundreds of milliseconds to several seconds. The value of o
is used as a margin for regarding equality of the respiratory
cycle time CBR with the period CBP of the blood pressure
fluctuations even though the respiratory cycle time CBR is
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not strictly equal with the period CBP of the blood pressure
fluctuations. Note that o may be equal to zero (0). In other
words, the value of the margin may not be predetermined.
For this configuration, a detection flag of “1” is output only
in case CBP=CBR.

[0098] In FIG. 17, the determiner 39 does not perform the
determination before the detection result of approximate
equality between the period CBP of the blood pressure
fluctuations and the respiratory cycle time CBR, namely the
detection flag of 1, is generated by the detector 62 in a
continuous manner in the second period predetermined for
reference. In case the detection flag of 1 is generated by the
detector 62 in a continuous manner in the second period, the
determiner 39 performs the determination according to the
power value LFP of the low frequency band component
received from the arithmetic processor 38. In the same
manner as the first period, an example of the second period
is in a range of 3-10 minutes sufficient for relaxing the
examinee S.

[0099] In the first embodiment, no detection is performed
for approximate equality between the period CBP of the
blood pressure fluctuations of the examinee S and the
respiratory cycle time CBR. Incorrect determination is likely
to occur with remaining inequality between the period CBP
of the blood pressure fluctuations of the examinee S and the
respiratory cycle time CBR as the guide information may
not be considered by the examinee S. However, it is possible
in the present embodiment to obtain high precision in the
determination, as the determination is performed while the
period CBP of the blood pressure fluctuations of the exam-
inee S is reliably set approximately equal to the respiratory
cycle time CBR.

[0100] Also, the determination is performed after the
approximate equality between the period CBP of the blood
pressure fluctuations and the respiratory cycle time CBR is
continued for the second period. The determination can be
performed while the examinee S is relaxed with certainty.
Noise created in determining the problem in autonomic
activity due to stress can be eliminated reliably.

[0101] Examples of the respiration sensor 63 include a
sensor positioned in a nostril of the examinee S for detecting
breathing from a temperature difference between aspiration
and respiration, or a change in air pressure between those,
and a sensor positioned on the chest of the examinee S for
detecting breathing from movement of the chest. Also, the
breathing can be detected according to the ECG information
of the ECG from the ECG machine 15 on the basis of
utilization of changes of the amplitude of the ECG depend-
ing upon the breathing.

Third Embodiment

[0102] In contrast with the second embodiment of per-
forming the detection according to the respiration signal
from the respiration sensor 63, another preferred embodi-
ment is illustrated in FIGS. 18 and 19 in which respiratory
fluctuations are also extracted from the heartbeat waveform
in addition to the blood pressure fluctuations, and are
utilized for the detection.

[0103] In FIG. 18, a CPU 71 or central processing unit in
a diagnosis support apparatus 70 for physiological monitor-
ing includes a detector 72 or monitoring device established
therein in the same manner as the second embodiment. The
respiration sensor 63 of the second embodiment is not used
in the present embodiment. Instead of this, the extractor 36
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processes the heartbeat waveform in digital bandpass filter
processing well-known in the art, and extracts information
of respiratory fluctuations in addition to the blood pressure
fluctuations from the heartbeat waveform (high frequency
band component in a frequency range of 0.15-0.4 Hz). The
extractor 36 outputs the information of the blood pressure
fluctuations and the respiratory fluctuations to the detector
72.

[0104] In FIG. 19, the detector 72 checks whether the
period CBP of the blood pressure fluctuations from the
extractor 36 is approximately equal to the period CBR of the
respiratory fluctuations from the extractor 36 (or the respi-
ratory cycle time in the second embodiment). For further
steps of the operation, the steps of the second embodiment
are repeated.

[0105] In the embodiment, it is possible to save the
manufacturing cost in relation to the absence of the respi-
ration sensor 63, and to prevent the examinee S from having
uncomfortable feeling with the respiration sensor 63, as
effects additional to those of the second embodiment.
[0106] As has been described with FIG. 13, the peak P-HF
owing to the respiratory fluctuations is decreased to decrease
the power value of the respiratory fluctuations while the
period CBP of the blood pressure fluctuations is equal to the
respiratory cycle time CBR of the respiratory fluctuations. It
is possible to utilize this feature of the decrease for checking
equality between the period CBP of the blood pressure
fluctuations and the respiratory cycle time CBR of the
respiratory fluctuations, instead of the direct comparison
between the period CBP of the blood pressure fluctuations
from the extractor 36 and the respiratory cycle time CBR of
the respiratory fluctuations from the extractor 36.

[0107] Specifically, the power value of the high frequency
band component in the frequency range of 0.15-0.4 Hz is
obtained by the arithmetic processor 38 in the same manner
as the power value LFP of the low frequency band compo-
nent. The obtained power value of the high frequency band
component is compared with the predetermined threshold.
Assuming that the power value of the high frequency band
component is lower than the threshold, then it is detected
that the period CBP of the blood pressure fluctuations is
equal to the respiratory cycle time CBR of the respiratory
fluctuations.

[0108] In the second and third embodiments, assuming
that it is detected that the period CBP of the blood pressure
fluctuations is equal to the respiratory cycle time CBR and
assuming that the detection flag of 1 is output to the
determiner 39, it is likely that the period CBP of the blood
pressure fluctuations is unequal instantaneously to the respi-
ratory cycle time CBR. Assuming that the period CBP of the
blood pressure fluctuations immediately becomes equal
again to the respiratory cycle time CBR, it is possible to
continue outputting the detection flag of 1 to the determiner
39. This is effective in preventing output of a detection flag
of zero (0) with instantaneous inequality between the period
CBP of the blood pressure fluctuations and the respiratory
cycle time CBR in advance of continuation of the detection
flag of 1 for the second period. Delay of the determination
can be prevented.

[0109] Assuming that it is detected in the second and third
embodiments that the period CBP of the blood pressure
fluctuations is greatly unequal to the respiratory cycle time
CBR or period CBR of the respiratory fluctuations in the
detector 62 or 72, then it is possible to output voice or sound
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through the audio speakers 13 for inducing the examinee to
breathe with his or her respiratory cycle time according to
the guide information.

[0110] Also, the operator or the examinee S can monitor
approximate equality of the period CBP of the blood pres-
sure fluctuations and the respiratory cycle time CBR by
himself or herself. He or she can manipulate the user input
interface 12 for inputting information of the time of the
determination.

Fourth Embodiment

[0111] In the first embodiment, the determination is per-
formed according to the comparison between the threshold
TH and the maximum value maxLFP of the power value
LFP of the low frequency band component. In contrast, the
determination is performed according to a discriminant
equation in FIG. 20.

[0112] In FIG. 20, the determiner 39 of the embodiment
performs the determination according to a discriminant
equation F. The storage medium 20 stores the discriminant
equation F instead of the threshold TH. The discriminant
equation F is an expression obtained by a statistical method
of linear regression analysis or logistic regression analysis
according to past cases accumulated medically, including
Similar Cases 1, 2, 3 and so on. The Similar Cases 1, 2, 3 and
so on are stored in EMRs managed in the medical facility.
Examples of data included in the information in Similar
Cases 1, 2. 3 and so on include sex, age and other personal
data of the examinee S, the maximum value maxLFP of the
power value LFP of the low frequency band component
obtained by the diagnosis support apparatus 10 and the
period CBP of the blood pressure fluctuations, a doctor’s
diagnosis result of occurrence or non-occurrence of a prob-
lem in autonomic activity in the autonomic nervous system,
and the like.

[0113] An example of the discriminant equation F is
Equation (1):

F=A41x(maxLFP)+42x(CBP)+43x(age)+ . . .

[0114] Inshort, the discriminant equation F (multi variable
function) is a function with at least a variable of the
maximum value maxLFP of the power value LFP of the low
frequency band component. Variables other than the maxi-
mum value maxLFP are the period CBP of the blood
pressure fluctuations, the age of the examinee S and the like.
Al, A2, A3 and so on are coeflicients.

[0115] The determiner 39 substitutes particular values for
the variables in the discriminant equation F (multi variable
function), and obtains a sum value or parameter value
(solution) according to the discriminant equation F. Assum-
ing that the sum value from the discriminant equation F
satisfies a predetermined condition, then the determiner 39
judges occurrence of a problem in autonomic activity.
Assuming that the sum value from the discriminant equation
F does not satisfy the predetermined condition, then the
determiner 39 judges non-occurrence of a problem in auto-
nomic activity. An example of the predetermined condition
is a value range defined by upper and lower threshold values,
with which it is checked whether the sum value is within the
value or not. For further steps of the operation, the steps of
the first embodiment are repeated. Consequently, it is pos-
sible to obtain high reliability in the determination, because
the discriminant equation F is used for the determination on

Equation (1):
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the basis of the statistical method in combination of the past
cases accumulated medically in a large scale.

[0116] In the above embodiments, the ECG information of
the ECG of the examinee S from the ECG machine 15 is
acquired as information of the heartbeat waveform. Alter-
natively, a signal of a heart rate from a heart rate sensor or
a signal of a pulse rate from a pulse sensor can be acquired
as information of the heartbeat waveform. Also, the ECG
machine 15 can be provided with a function for creating a
heartbeat waveform in contrast with the embodiments of
creating the heartbeat waveform in the data acquisition
device 35 according to the ECG information.

[0117] The output form of the guide information is not
limited to the first embodiment with the guide page 45 at the
display panel 11 and the guide voices 46A and 46B at the
audio speakers 13. It is possible to use only one of the guide
page 45 displayed on the display panel 11 and the guide
voices 46A and 46B emitted by the audio speakers 13. Also,
messages for inducing the examinee S to aspirate and respire
(breathe in and out) can be displayed in place of the image
animations 47A and 47B. Furthermore, a vibrator can be
used for manual touch of the examinee S, to inform the guide
information by vibrational indication, for example, the
vibrator can be driven to vibrate upon aspiration of the
examinee S.

[0118] In the above embodiment, the output device 37
performs the guide information output function and the
result output function. However, two discrete output devices
can be used, a first one of those being used for the guide
information output function, a second one of those being
used for the result output function. Also, the determination
result can be output with voice or sound in addition to the
guide information. Furthermore, the determination result
can be printed as an output.

[0119] Also, a method of obtaining the power value LFP
of the low frequency band component is not limited to
obtaining according to the PSD in the first embodiment. For
example, the power value LFP can be obtained according to
the blood pressure fluctuations extracted by the extractor 36.
[0120] Also, it is possible to obtain a power value of the
heartbeat waveform including the power value LFP of the
low frequency band component and the power value of the
high frequency band component in relation to the intensity
of the heartbeat waveform (intensity level of signal inten-
sity) in place of the power value LFP of the low frequency
band component. It is possible to obtain a ratio between the
power value LFP of the low frequency band component and
the power value of the high frequency band component as a
value related to the intensity of the heartbeat waveform.
[0121] In the embodiments, the diagnosis support appara-
tus 10 is constituted by a notebook type of personal com-
puter. However, the invention is not limited thereto. For
example, the diagnosis support apparatus 10 can be consti-
tuted by a server computer as illustrated in FIG. 21.
[0122] In FIG. 21, a diagnosis support apparatus 75 for
physiological monitoring is a server computer, and plural
client terminal apparatuses 77 are connected to the diagnosis
support apparatus 75 in a communicable manner by use of
a network 76, for example, LAN (local area network)
installed in a medical facility. The diagnosis support appa-
ratus 75 has performance of simultaneously processing
requests from the client terminal apparatuses 77.

[0123] The client terminal apparatuses 77 are disposed in
respectively plural hospital rooms (consulting rooms) in the
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hospital (medical facility). Each one of the client terminal
apparatuses 77 is combined with the ECG machine 15 as one
set. The client terminal apparatuses 77 transmit the ECG
information of the ECG from the ECG machine 15 to the
diagnosis support apparatus 75 by use of the network 76.

[0124] Also, each of the client terminal apparatuses 77
includes a display panel 78, a user input interface 79 or input
panel, and audio speakers 80 in the same manner as the
diagnosis support apparatus 10. The display panel 78 dis-
plays the guide page 45 and the result page 55. The audio
speakers 80 output the guide voices 46 A and 46B. However,
the client terminal apparatus 77 does not have a function of
the diagnosis support, but has a function of transmitting the
BCG information from the ECG machine 15 to the diagnosis
support apparatus 75 and a function of displaying the guide
information and determination result. The data acquisition
device 35, the extractor 36, the output device 37, the
arithmetic processor 38 and the determiner 39 of the above
embodiments are established in the CPU of the diagnosis
support apparatus 75.

[0125] To this end, the output device 37 in the diagnosis
support apparatus 75 creates the guide page 45 and the result
page 55 viewable on a web browser, and sends the guide
page 45 and the result page 55 to the client terminal
apparatus 77. The output device 37 of the diagnosis support
apparatus 75 sends information of the guide voices 46A and
46B to the client terminal apparatus 77 in a format of audio
outputs on the web browser.

[0126] The diagnosis support apparatus 75 sends an autho-
rization key to the client terminal apparatus 77 and gives an
access right to the diagnosis support apparatus 75. After the
client terminal apparatus 77 performs access to the diagnosis
support apparatus and receives the authorization, the diag-
nosis support apparatus 75 sends the guide page 45 and the
result page 55 to the client terminal apparatus 77, which
drives the display panel 78 to display the guide page 45 and
the result page 55. The diagnosis support apparatus 75 sends
signals of the guide voices 46A and 46B, which are output
by the audio speakers 80.

[0127] The diagnosis support apparatus 75 outputs the
guide page 45 and the result page 55 in a format of XML
data for web delivery created according to the XML (Exten-
sible Markup Language) as a markup language. The client
terminal apparatus 77 performs display processing (display
control) to display the guide page 45 and the result page 55
on the web browser according to the XML data (screen
data). Also, it is possible to use another data description
language instead of the XML, such as JSON (JavaScript
Object Notation) and the like, JavaScript being a trade name.

[0128] Also, the data as resource of the guide page 45 and
the result page 55 can be transmitted by the output device 37
of the diagnosis support apparatus 75 to the client terminal
apparatus 77, which can create the guide page 45 or the
result page 55.

[0129] Hardware construction of the computer for consti-
tuting the diagnosis support apparatus 75 of the present
invention can be modified suitably. For example, the diag-
nosis support apparatus 75 can be constituted by a plurality
of server computers discrete from one another for the
purpose of increasing performance of processing and reli-
ability. Specifically, a first server computer may constitute
the data acquisition device 35, the extractor 36 and the
arithmetic processor 38. A second server computer may
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constitute the output device 37 and the determiner 39. The
diagnosis support apparatus 75 can be constituted by the two
server computers.

[0130] In the above embodiments, the diagnosis support
apparatus 75 is used in one medical facility. However, it is
possible to use the diagnosis support apparatus 75 com-
monly in a plurality of medical facilities.

[0131] In the above embodiments, the client terminal
apparatus 77 in one medical facility is connected to the
diagnosis support apparatus 75 communicably by use of the
network 76 such as the LAN. The diagnosis support appa-
ratus 75 delivers the guide information and the determina-
tion result to the client terminal apparatus 77. To use the
guide information and the determination result in the plural
medical facilities, the diagnosis support apparatus 75 is set
on-line with the plural client terminal apparatuses 77 posi-
tioned in the medical facilities by use of the wide area
network (WAN), such as the Internet, public communication
network and the like. Requests from the client terminal
apparatuses 77 of the medical facilities are received by the
diagnosis support apparatus 75 with the WAN, to deliver the
guide information and the determination result to the client
terminal apparatus 77. Note that information security should
be established for use of the WAN, for example, the Virtual
Private Network (VPN) or Hypertext Transfer Protocol
Secure (HTTPS) can be preferably used as communication
protocol of a high level of security.

[0132] A place of installation and manager of the diagno-
sis support apparatus 75 can be a data center of a service
provider (company) separate from the medical facilities, but
can be a suitable one of the plural medical facilities.
[0133] Note that the examinee is a patient of a disease
(disorder, disease or injury). The diagnostic test is performed
in the medical facility or hospital. However, an examinee in
relation to the present invention can be a healthy body of a
person. A diagnostic test may be health check-up.

[0134] The feature of the invention is used in the diag-
nostic test of the autonomic nerve function, but can be used
in a diagnostic test of other functions of a living body, such
as a diagnostic test of functions of a cardiovascular system,
monitoring a rise or drop of physiological functions of a
living body, and the like.

[0135] The present invention is not limited to the above
embodiments. Various features of the embodiments and
variants of the invention can be combined with each other
suitably. Also, the computer-executable program and a non-
transitory computer readable medium for storing the com-
puter-executable program are included in the scope of the
present invention.

[0136] Although the present invention has been fully
described by way of the preferred embodiments thereof with
reference to the accompanying drawings, various changes
and modifications will be apparent to those having skill in
this field. Therefore, unless otherwise these changes and
modifications depart from the scope of the present invention,
they should be construed as included therein.

What is claimed is:

1. A diagnosis support apparatus comprising:

a data acquisition device for obtaining information of a
heartbeat waveform of an examinee;

an extractor for extracting blood pressure fluctuations
based on changes of blood pressure of said examinee
from said heartbeat waveform;
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a guide information output device for outputting guide
information for induction of respiratory cycle time of
breathing of said examinee according to a period of
said blood pressure fluctuations;

an arithmetic processor for obtaining a parameter value
related to intensity of said heartbeat waveform;

a determiner for determining occurrence or non-occur-
rence of a problem in autonomic activity in an auto-
nomic nervous system in said examinee according to
said parameter value; and

a result output device for outputting a determination result
of said determiner.

2. A diagnosis support apparatus as defined in claim 1,
wherein said determiner performs said determining accord-
ing to a maximum of said parameter value within a prede-
termined first period.

3. A diagnosis support apparatus as defined in claim 1,
further comprising a detector for detecting whether said
period of said blood pressure fluctuations corresponds to
said respiratory cycle time of said examinee.

4. A diagnosis support apparatus as defined in claim 3,
wherein said detector performs detection according to a
signal from a respiration sensor for detecting breathing of
said examinee.

5. A diagnosis support apparatus as defined in claim 3,
wherein said extractor further extracts respiratory fluctua-
tions based on changes in breathing of said examinee from
said heartbeat waveform;

said detector performs detection according to said respi-
ratory fluctuations.

6. A diagnosis support apparatus as defined in claim 3,
wherein said determiner performs said determining in case
a detection result of correspondence between said period of
said blood pressure fluctuations and said respiratory cycle
time of said examinee is continuously output by said detec-
tor for a predetermined second period.

7. A diagnosis support apparatus as defined in claim 1,
wherein said guide information output device outputs said
guide information in a visual form and/or audio form.

8. A diagnosis support apparatus as defined in claim 1,
wherein said determiner performs said determining by com-
parison with said parameter value with a predetermined
threshold.

9. A diagnosis support apparatus as defined in claim 1,
wherein said determiner performs said determining accord-
ing to a discriminant equation in which a variant is said
parameter value and which is obtained statistically accord-
ing to past cases.

10. A diagnosis support apparatus as defined in claim 1,
wherein said arithmetic processor obtains a power value of
a low frequency band component of said heartbeat wave-
form for said parameter value.

11. An operating method for a diagnosis support appara-
tus, comprising steps of:

obtaining information of a heartbeat waveform of an
examinee;

extracting blood pressure fluctuations based on changes of
blood pressure of said examinee from said heartbeat
waveform;

outputting guide information for induction of respiratory
cycle time of breathing of said examinee according to
a period of said blood pressure fluctuations;

obtaining a parameter value related to intensity of said
heartbeat waveform;



US 2017/0265818 Al Sep. 21, 2017
10

determining occurrence or non-occurrence of a problem
in autonomic activity in an autonomic nervous system
in said examinee according to said parameter value;
and
outputting a determination result of said determining step.
12. A non-transitory computer readable medium for stor-
ing a computer-executable program enabling execution of
computer instructions to perform operations for diagnosis
support, said operations comprising:
obtaining information of a heartbeat waveform of an
examinee;
extracting blood pressure fluctuations based on changes of
blood pressure of said examinee from said heartbeat
waveform;
outputting guide information for induction of respiratory
cycle time of breathing of said examinee according to
a period of said blood pressure fluctuations;
obtaining a parameter value related to intensity of said
heartbeat waveform;
determining occurrence or non-occurrence of a problem
in autonomic activity in an autonomic nervous system
in said examinee according to said parameter value;
and
outputting a determination result of said determining.
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