DISEASE DETECTING SYSTEM AND DISEASE DETECTING METHOD

TECHNICAL FIELD

[0001] The present invention relates to a disease detecting
system and a disease detecting method, and more particularly,
is suitably used for a system serving to access a server on
internet from a user terminal, thereby detecting a possibility

of a disease.

BACKGROUND ART

[0002] Conventionally, there is known a system for practically
using the IT (Information Technology) to detect a disease (for
example, see Patent Documents 1 to 3). The system described
in the Patent Document 1 analyzes a language of a free sentence
describing observation of a doctor or the 1like, thereby
detecting a disease condition phrase. 1In the system described
in the Patent Document 2, moreover, a group of non-stereotyped
sentences is divided into a word or a phrase by using a natural
language analyzing technique based on diagnostic text
information associated with a pathological specimen image,
and a conversiondictionary for a relationship between a disease
and a keyword is created by using a technique for analyzing their
appearance frequency or correlation to extract useful

information.



[0003] Moreover, the system described in the Patent Document
3 diagnoses a disease condition from a patient database for
storing data to be used for diagnosing a disease condition of
an impatient for a completely physical examination, a knowledge
database for setting an item of the patient database and an
attribute thereof as a condition part and storing a cause and
effect relationship with a diagnostic result set to be a
conclusion part, and a comment database for storing data on a
comment item, for example, explanation knowledge and
observation knowledge possessed by a doctor for the patient
database, instructions and precautions given to a patient, and
the like.

[0004] The patient database is obtained by storing, together
with a patient ID code, data to be used for diagnosing a disease
condition of an impatient for a completely physical examination
including test result data acquired by storing a test result
such as a blood test or a biochemical test, medical examination
result data acquired by storing a diagnostic result obtained
through a specimen test such as electrocardiography or
abdominal ultrasonography, measurement result data obtained by
storing a measurement result such as a height, a weight, a blood
pressure or a pulse, and medical interview result data obtained
by storing a medical interview result such as a complaint of

a patient or an everyday life style.



[0005] Patent Document 1 : Japanese Laid-Open Patent
Publication No. 2008-108199

Patent Document 2 : Japanese Laid-Open Patent Publication
No. 2012-179336

Patent Document 3 : Japanese Laid-Open Patent Publication

No. Hei 6-176007

DISCLOSURE OF THE INVENTION

[0006] All of the systems described in the Patent Documents

1 to 3 detect a disease or a disease condition based on text

information such as an observation or a comment created by a
doctor when a patient gets a medical examination from the doctor.
For a general user who has not got the medical examination from
the doctor yet, therefore, it is impossible to previously detect

a disease having an affection doubt. 1In other words, the system
cannot be used in a disease self-check system for the general

public which is intended for preventive medicine.

[0007] Conventionally, there is also provided a system for a
general user to answer a question of a medical interview sheet

opened on internet depending on a subjective symptom, thereby
detecting a disease which might be affected based on the content

of the answer. Referring to the system of this type, however,

there is fixed an algorithm for detecting any kind of contents

of an answer to a prepared question that has a doubt of a



possibility of affection with any disease. However, the
detection algorithm is usually generated based on an
experimental rule of a specific doctor and is not always
optimum.

[0008] 1In order to solve the problem, it is an object of the
present invention to enable detection, with higher precision,
a disease doubted to be affected for a general user who is not
diagnosed by a doctor.

[0009] 1In order to attain the object, the present invention
uses profile data of a user, medical interview answer data to
be an answer given from the user to a medical interview sheet,
text related data obtained by analyzing free answer data to be
an answer from the user to a question in a free sentence
description format, and a predetermined weight value to analyze
an affection probability representing a possibility that the
user might be affected with a specific disease and to extract,
as a disease candidate, a disease having the affection
probability which is equal to or greater than a threshold.
Moreover, the profile data, the medical interview answer data
and the text related data are stored and accumulated in a
database at any time, and the profile data, the medical
interview answer data and the text related data in the database
are set to be explanatory variables and the extracted disease

candidate is set to be a criterion variable, thereby performing



regression analysis. Consequently, a weight wvalue 1is
calculated for an explanatory variable tobe a factor correlated
with a disease candidate extracted in this analysis and is used
for analyzing an affection probability at a next time and
thereafter.

[0010] According to the present invention having the structure
described above, an affection probability representing a
possibility that a user might be affected with a specific
disease is not calculated by either only the medical interview
answer data to the medical interview sheet or only the free
answer data to the question which can be answered in a free
sentence but by both of them. In addition, when the affection
probability is to be calculated, the weight value calculated
with respect to the factor to be the cause of the extraction
as the disease candidate with the affection probability of a
threshold or more 1in past analysis is reflected in the
calculation of the affection probability. Therefore, the
affection probability can be calculated more accurately. The
weight value is more statistically significant with an increase
in the number of analyzing operations for the affection
probability. Therefore, precision in the analysis of the
affection probability is gradually enhanced. Consequently, it
is possible to detect, with higher precision, a disease having

apossibility that a general user who is not diagnosedby a doctor



might be affected.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] FIG. 1 is a diagram showing an example of a whole
structure of a disease detecting system according to the present
embodiment.

FIG. 2 1is a Dblock diagram showing an example of a
functional structure of a disease detecting server according
to the present embodiment.

FIG. 3 is a flowchart showing an example of an operation
of the disease detecting server according to the present
embodiment.

FIG. 4 is a diagram showing another example of the
structure of the disease detecting system according to the

present embodiment.

BEST MODE FOR CARRYING OUT THE INVENTION

[0012] An embodiment according to the present invention will
be described below with reference to the drawings. FIG. 1 is
a diagram showing an example of a whole structure of a disease
detecting system according to the present embodiment. As shown
in FIG. 1, the disease detecting system according to the present
embodiment includes a user terminal 100 and a disease detecting

server 200 and has a structure in which the user terminal 100



and the disease detecting server 200 can be connected to each
other through a communication network such as internet 300. The
user terminal 100 is used by a general user subjected to
detection of a disease online. Actually, a plurality of user
terminals 100 is present, which is simplified in FIG. 1.
[0013] FIG. 2 is a block diagram showing an example of a
functional structure of the disease detecting server 200
according to the present embodiment. As shown in FIG. 2, the
disease detecting server 200 according to the present
embodiment includes, as a functional structure thereof, a
communication interface unit 11, a profile data acquiring unit
12, a medical interview answer data acquiring unit 13, a free
answer data acquiring unit 14, a free sentence analyzing unit
15, a database storing unit 16, a database 17, an affection
probability analyzing unit 18, a disease database 19, a weight
value storing unit 20, a disease candidate extracting unit 21,
a detection result presenting unit 22 and a weight wvalue
calculating unit 23.

[0014] Each of the functional blocks 11 to 23 can also be
configured from any of hardware, a DSP (Digital Signal
Processor) and software. For example, in the case in which each
of the functional blocks 11 to 23 is configured from the software,
it actually includes a CPU, an RAM, an ROM and the like of a

computer and is implemented by an operation of a program stored



in a recording medium such as the RAM, the ROM, a hard disk,
a semiconductor memory or the like.

[0015] The communication interface unit 11 performs a
bidirectional communication together with the user terminal 100
through the internet 300, thereby transmitting and receiving
information. The profile data acquiring unit 12 acquires
profile data representing a profile of a user (an age, a gender,
an address, an occupation, a life style or the like). For
example, when the disease detecting server 200 is accessed by
the user terminal 100, the profile data acquiring unit 12
presents a predetermined profile input screen to the user
terminal 100 and acquires the profile data of the user input
from the profile input screen.

[0016] 1In the case in which the disease detecting server 200
prestores the profile data of the user as a user information
database (not shown) in relation to a predetermined ID or the
case in which the user information database and the disease
detecting server 200 cooperate with each other, moreover, the
profile data acquiring unit 12 may acquire profile data
corresponding to an ID transmitted from the user terminal 100
through the user information database based on the ID.
[0017] The medical interview answer data acquiring unit 13
presents data on a medical interview sheet to the user terminal

100 and acquires medical interview answer data to be an answer



to the medical interview sheet. The data on the medical
interview sheet which is presented indicates data on an input
screen which is expressed in a format of the medical interview
sheet including a question item related to an open question
which can be answered by choices and a question item related
to a close question to ask sleeping hours per day or an average
alcohol drinking amount per time. The user inputs an answer
to each of the question items displayed on the input screen.
Medical interview answer data generated by the answer 1is
transmitted from the user terminal 100 to the disease detecting
server 200 and the medical interview answer data acquiring unit
13 acquires the medical interview answer data.

[0018] Referringto aknownmain disease, a prevalence for each
group is usually made apparent from an epidemiological study,
and furthermore, a proper medical interview sheet is prepared.
In the present embodiment, the medical interview sheet 1is
utilized. As a typical medical interview sheet, a sensitivity
and a specificity to a disease for each question are known. The
sensitivity indicates a rate representing a positivity (an
abnormal value) in an examination for a group affected with a
specific disease, and the specificity indicates a rate
representing a negativity (a normal value) in an exanimation
for a group which is not affected with the specific disease.

It is possible to calculate a disease affection probability



after answering. A prevalence for each disease and a
sensitivity and specificity for each question which is included
in the medical interview sheet prepared for each disease are
prestored as parameters to be used in the calculation of the
disease affection probability in the disease database 19.
[0019] The free answer data acquiring unit 14 presents, to the
user terminal 100, data on a question which can be answered in
a free sentence and acquires free answer data to be an answer
to a question. Data on the question presented herein is
equivalent to data on an input screen which is expressed in a
free sentence description format. The user answers a question
displayed on the input screen in a format in which a subjective
symptom or the like is described in a free sentence. Then, free
answer data in a text sentence generated by the answer is
transmitted from the user terminal 100 to the disease detecting
server 200, and the free answer data acquiring unit 14 acquires
the free answer data.

[0020] Although the description has been given to the example
in which the input screen in the medical interview sheet format
and the input screen in the free sentence description format
are presented to the user terminal 100 separately, the present
invention is not restricted thereto. For example, a single
input screen including both a medical interview sheet and a free

sentence description column may be presented to the user

10



terminal 100.

[0021] The free sentence analyzingunit 15 analyzes the natural
sentence of the free answer data acquired by the free answer
data acquiringunit 14 for purpose of text mining. Consequently,
at least one of a constitution word, word segmentation, a
segment (a sentence including a subject and a predicate),
information about a distance between words and text dependency
information is extracted from a free sentence and is generated
as text related data.

[0022] The database storing unit 16 relates the profile data
acquired by the profile data acquiring unit 12, the medical
interview answer data acquired by the medical interview answer
data acquiring unit 13, and the text related data generated by
the free sentence analyzing unit 15 to each other, and stores
them in the actual result database 17. The database storing
unit 16 stores the profile data, the medical interview answer
data and the text related data in the actual result database
17 as required every time the profile data, the medical
interview answer data and the free answer data are transmitted
from the user terminals 100 to the disease detecting server 200.
[0023] The affection probability analyzing unit 18 analyzes
an affection probability representing a possibility that a user
might be affected with a specific disease by using the profile

data acquired by the profile data acquiring unit 12, the medical
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interview answer data acquired by the medical interview answer
data acquiring unit 13, the text related data generated by the
free sentence analyzing unit 15, various parameters stored for
each disease in the disease database 19, and a predetermined
weight value stored in the weight value storing unit 20 (a risk
ratio which will be described below).

[0024] More specifically, the affection probability analyzing
unit 18 statistically calculates an affection probability (a
post—-examination probability) based on the following (Equation
1) in regard to all diseases registered in the disease database
19.

Affection probability (post—-examination probability) P
= pre—examination probability X cumulative risk ratio
(Equation 1)

[0025] First of all, the calculation of the pre—-examination
probability will Dbe described. The pre-examination
probability is calculated based on the profile data acquired
by the profile data acquiring unit 12 and the various parameters
stored for each disease in the disease database 19. 1In other
words, reference is made to a profile element in which a risk
ratio (an index indicativeof a liability toadisease of a person
having a factor of the disease as compared with a person having
no factor) is apparent with statistical significance from the

disease database 19 for all of the diseases registered in the
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disease database 19, and a known prevalence of the disease is
multiplied by a risk ratio corresponding to a profile to obtain
the pre-examination probability.

[0026] More specifically, in the case in which the disease
database 19 stores, as a parameter, that a male has a risk ratio
which is a double of that of a female with respect to a certain
disease having a parameter of 3% of a whole prevalence stored
in the disease database 19, for example, the pre-examination
probability can be calculated to be 4% when the gender of the
answerer acquired by the profile data acquiring unit 12 is a
male.

[0027] 1If the number of people having the same profile as the
answerer (that will hereinafter referred to as a target profile
possessor) 1is sufficiently smaller than the number of
populations (general populations), moreover, the
pre—-examination probability can simply be approximated by the
multiplication of the risk ratio possessed by the profile. For
example, in the case in which the disease database 19 stores,
as a parameter, that a resident in the B area of the A prefecture
has a double risk as compared with the general population for
a disease having a parameter of 1% of a whole prevalence stored
in the disease database 19, it is possible to calculate the
pre—examination probability to be 2% when an address of the

answerer acquired by the profile data acquiring unit 12 is the
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B area of the A prefecture.

[0028] The number of the populations in this case is stored
in the disease database 19. On the other hand, the number of
the target profile possessors can be obtained from profile data
of users stored in the actual result database 17. The affection
probability analyzing unit 18 decides whether a rate of the
target profile possessors occupying the population is equal to
or smaller than a predetermined value by referring to the actual
result database 17 and the disease database 19, and performs
the approximate calculation described above if the rate is equal
to or smaller than the predetermined value.

[0029] 1Inthe case inwhich some risks correspondto the profile
of the user, thus, their risk ratios are multiplied to obtain
the pre—-examination probability. In the case in which the rate
of the number of the target profile possessors to the number
of the populations is equal to or smaller than the predetermined
value, a cumulative risk ratio calculated by themultiplication
of the risk ratios can be expressed in the following (Equation
2).

[0030]

]I%[()(RR(Xn)) - - « (Equation 2)

[0031] 1In the (Equation 2), X, represents a profile item having

a clear risk ratio with statistical significance. Herein, n
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indicates a number for identifying respective profile items and
N indicates a number of the profile items. RR(X,) represents
a risk ratio to the population, and the value is stored in the
database 19. In the case of N=0 (the case of a disease without
a profile having a clear risk ratio with the statistical
significance), however, the value in the (Equation 2) is one.
[0032] On the other hand, in the case in which the number of
the target profile possessors is not sufficiently smaller than
the number of the populations such as a gender or an age, next
(Equation 3) 1is used for the RR(Xy) portion of the (Equation
2). In the (Equation 3), however, POP, represents a rate of
the target profile possessors occupying the population.

RR (Xn) / (POPn - RR(Xn) + 1 — POPy) - -+ (Equation 3)
[0033] Next, description will be given to the calculation of
the cumulative risk in the (Equation 1). The calculation of
the cumulative risk includes a pattern for calculating the
cumulative risk from the medical interview answer data acquired
by the medical interview answer data acquiring unit 13 and a
pattern for calculating the cumulative risk from the text
related data generated by the free sentence analyzing unit 15.
[0034] First of all, description will be given to an example
in which the cumulative risk is calculated from the medical
interview answer data. For example, in the case in which the

disease database 19 stores, as a parameter, a plurality of known
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screening indices supposed to have no correlation and to be
independent of each other with respect to a certain disease and
the medical interview answer data acquired by the medical
interview answer data acquiring unit 13 indicates that a
positive answer or a negative answer is given to a question item
related to the screening indices, the cumulative risk of the
disease can be calculated based on a known sensitivity and
specificity stored as a parameter in the disease database 19.
[0035] 1In other words, a positive reaction hitting ratio PPV
is expressed in the following (Equation 4), wherein prev
represents a pre-examination probability, se represents a
sensitivity and sp represents a specificity. Therefore, it is
possible to calculate, with a division of the (Equation 4) by
the pre—-examination probability prev, a risk ratio of a question
itemtowhich apositive answer isgivenwith respect toamedical
interview sheet.
PPV = prev - se / prev - se - (1 - prev) (L - sp)

(Equation 4)

[0036] More specifically, the affection probability analyzing
unit 18 can express, in the following (Equation 5), a cumulative
risk ratio indicative of a possibility that a disease might be
positive in the case in which a positive answer is given to N
question items X,, wherein preva represents an affection

probability of a disease A in the population calculated in the
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(Equation 2) or (Equation 3), se(Xn) represents a sensitivity
of the question item X, having a sensitivity and specificity
known, and sp(Xn) represents the specificity (n represents a
number for identifying respective question items and N

represents a number of the question items).

[0037]
N se(Xn) |

. e om 5
r!;I;)(preVA-Se(xn)+(]_prevA)(1_Sp(xn)) ) (Equatlon )

[0038] On the other hand, in the case in which a negative answer
is given to the N question items X,, it is possible to express,
in the following (Equation 6), a cumulative risk indicative of
a possibility that a disease might be positive.

[0039]

N 1-se(Xn) .
H)( prevy - (1-se (Xn))+(1-prevy) - sp(Xa)

.(Eqpation 6)

[0040] Herein, the description has been given to the example
in which the cumulative risk is calculated from the question
item X, of the medical interview sheet. 1In the case in which
an answerer previously takes a laboratory test such as a health
examination, however, a value measured by the laboratory test
may be utilized as an answer to a medical interview sheet. 1In
this case, it is sufficient that the question item X, in the
(Equation 5) and (Equation 6) is replaced with a test item of
the laboratory test. Moreover, the cumulative risk ratio

obtained by the (Equation 5) and (Equation 6) represents a
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cumulative risk ratio indicative of a possibility that a disease
might be positive in the case in which positivity or negativity
is acquired in the N test items X,. For simplicity of the
following explanation, it is assumed that the question item of
the medical interview sheet is a concept including the test
items of the laboratory test.

[0041] Referring to a cumulative risk which is not in a format
of a question item related to an open question having a known
sensitivity and specificity but is related to a close gquestion
having a known risk ratio by regression analysis or the like,
moreover, a cumulative risk ratio indicative of a possibility
that a disease might be positive can be expressed in the
following (Equation 7), wherein RR(Yn) represents a risk ratio
of a question item Yn (m indicates a number for identifying each
guestion item and M indicates a number of a question item).

[0042]

ﬁ;RR(Ym))' - « (Equation 7)

[0043] 1In the case in which the number of the answers is not
sufficiently smaller than the number of the populations such
as a gender or an age, however, next (Equation 8) is used for
the RR(Yn) portion of the (Equation 7). In the (Equation 8),
POP, represents a rate of the answers occupying the population.

RR (Yn) / (POPy - RR(Yn) + 1 — POPyu) - - . (Equation 8)

18



[0044] By the (Equation 5) to the (Equation 8) described above,
a cumulative risk ratio IIR in use of a question item X, having
a known sensitivity and specificity and a question item Ynhaving
a known risk ratio is expressed in the following (Equation 9),
wherein positive and negative answers to the question item X,
are represented by Xn(aff) and Xn(neg), respectively. 1In the
case of N =0 and M = 0, however, the cumulative risk ratio has

a value of one.

[0045]
MR=
N Se(Xmam) )
r.!:[) prevy - Se(Xn(aff)) +(]—preVA) (1— Sp(Xn(am))
N 1_ Se(Xn(neg))

' ,E)( prevy = (1-se(Xnweo)) +(1-prevy) = sp(Xnwes )

'ﬁ#RR(Ym)) - - +» (Equation 9)

=
[0046] Next, description will be given to an example in which
the cumulative risk ratio is calculated from the text related
data generated by the free sentence analyzing unit 15. The
affection probability analyzing unit 18 decides whether or not
text related data having a risk ratio calculated with
statistical significance is included in the text related data
generated by the free sentence analyzing unit 15 with reference
to the weight value storing unit 20. If the text related data
is included, it is also used for the (Equation 7) to calculate
the cumulative risk. The statistically significant risk ratio

is calculated by the weight value calculating unit 23 as will
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be described below and is stored in the weight value storing
unit 20 in relation to the text related data.

[0047] The disease candidate extracting unit 21 extracts a
disease having an affection probability P obtained by the
affection probability analyzing unit 18 which is equal to or
greater than a predetermined threshold P(dif) as a disease
candidate for a user (an answerer) subjected to the detection
of the disease. A value of the threshold P(dif) is to be set
individually depending on severity or urgency of a disease. For
example, a disease having P(dif) = 75% and an affection
probability P of 75% or more is extracted as a disease candidate
for “a disease positivity”.

[0048] The disease candidate extracting unit 21 may extract,
as the disease candidate for the “disease positivity”, a disease
having the affection probability P obtained by the affection
probability analyzing unit 18 which is equal to or greater than
the first threshold P(dif) (for example, P(dif)= 75%), while
it may extract, as a disease candidate for a “disease doubt”,
a disease having the affection probability P which is smaller
than the first threshold P(dif) and is equal to or greater than
a second threshold P (sus) (for example, P(sus) = 10%).

[0049] The detection result presenting unit 22 presents the
disease candidate extractedby the disease candidate extracting

unit 21 to the user terminal 100. Accessory information such
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as recommendation to receive a medical examination or a health
advice may be presented together with the disease candidate.
For example, the accessory information is prestored in the
disease database 19 for each disease. In the case in which the
disease candidate is extracted by a division into the “disease
positivity” and the “disease doubt”, it is preferable that
contents of the accessary information should be different from
each other in the case of the “disease positivity” and the case
of the “disease doubt”. The disease candidate is presented by
the detection result presenting unit 22 so that a session
related to single disease detection is ended.

[0050] After the end of the session, the weight wvalue
calculating unit 23 sets, as explanatory variables, the profile
data, the medical interview answer data and the text related
data stored in the actual result database 17 including data
stored newly in the actual result database 17 and sets the
disease candidate extractedby the disease candidate extracting
unit 21 as a criterion variable, thereby performing regression
analysis. 1In the case inwhich there is anexplanatory variable
to be a factor (serving as a risk factor) correlated
statistically significantly with the disease candidate
extracted by the disease candidate extracting unit 21, a weight
value (a risk ratio) is calculated for the explanatory variable

and is stored in the weight value storing unit 20. In the case
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in which the weight wvalue has already been stored for the
explanatory variable in the weight wvalue storing unit 20,
alternatively, the weight value is updated and stored.
[0051] For example, when the disease candidate is set to be
“appendicitis”, and presence of the appendicitis is set to be
the criterion variable and the content of an answer to a medical
interview sheet, the content of free description, for example,
“I have a stomachache in a right and lower part”, “I have a fever”
or “I ate too much yesterday”, a user profile or the like 1is
set to be the explanatory variable to perform the regression
analysis, presence of a phrase, for example, “I have a
stomachache in a right and lower part” raises a risk of the
appendicitis statistically significantly and a risk ratio can
be calculated, for example, 15 times as much as an ordinary risk
ratio.

[0052] Thus, the weight value (risk ratio) stored in the weight
value storing unit 20 is used for calculating an affection
probability in a next session. Every time the session 1is
repeated, consequently, an ability to detect a disease
candidate evolves by itself. In other words, it is possible
to enhance a data volume related to a disease and statistical
precision thereof by repeating the above processing for each
disease detecting subject.

[0053] FIG. 3 is a flowchart showing an example of an operation
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of the disease detecting server 200 having the structure
described above. A flowchart shown in FIG. 3(a) is started when
the disease detecting server 200 is accessed from the user
terminal 100 in order to detect a disease and a session is
established.

[0054] First of all, the profile data acquiring unit 12
acquires the profile data of the user from the user terminal
100 (Step S1). Next, the medical interview answer data
acquiring unit 13 presents an 1input screen in a medical
interview sheet format to the user terminal 100 and acquires
medical interview answer data to be an answer of the user to
a medical interview sheet (Step S2). Moreover, the free answer
data acquiring unit 14 presets an input screen in a free sentence
description format to the user terminal 100 and acquires free
answer data to be an answer of the user to a question (Step S3).
[0055] The free sentence analyzingunit 15 analyzes the natural
sentence of the free answer data acquired by the free answer
data acquiringunit 14, thereby generating, as text related data,
data on at least one of a constitution word, word segmentation,
a segment, information about a distance between words and text
dependency information (Step S4). Then, the database storing
unit 16 stores, in the actual result database 17, the text
related data generated by analyzing the profile data, the

medical interview answer data and the free answer data of the
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user (Step SH).

[0056] Moreover, the affection probability analyzing unit 18
analyses the affection probability P of the user for each
disease registered in the disease database 19 by using the
profile data, the medical interview answer data and the text
related data of the user which are acquired at this time, various
parameters stored for each disease in the disease database 19,
and a predetermined weight wvalue (risk ratio) stored in the
weight value storing unit 20 (Step S6).

[0057] The disease candidate extracting unit 21 extracts, as
the disease candidate for “disease positivity”, a disease
having the affection probability P obtained by the affection
probability analyzing unit 18 which is equal to or greater than
the first threshold P(dif), and extracts, as the disease
candidate for a “disease doubt”, a disease having the affection
probability P which is smaller than the first threshold P (dif)
and is equal to or greater than the second threshold P (sus) (Step
S7). Then, the detection result presenting unit 22 presents,
to the user terminal 100, the disease candidate extracted by
the disease candidate extracting unit 21 and the session is
ended (Step S8).

[0058] A flowchart shown in FIG. 3 (b) is started after the end
of the session. As described above, after a single session is

ended by the processing of the Steps S1 to S8, the weight value
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calculating unit 23 sets, as explanatory variables, the profile
data, the medical interview answer data and the text related
data stored in the actual result database 17 and sets the
extracted disease candidate as the criterion variable, thereby
performing the regression analysis.

[0059] Subsequently, a weight value (risk ratio) is calculated
for the explanatory variable serving as a factor to be
correlated statistically significantly with the disease
candidate extracted by the disease candidate extracting unit
21 (Step S9), and is updated and stored in the weight wvalue
storing unit 20 (Step S10). Consequently, the processing of
the flowchart shown in FIG. 3 is ended.

[0060] Asdescribedabove indetail, in the present embodiment,
an affection probability representing a possibility that the
user might be affected with a specific disease is analyzed to
extract, as a disease candidate, a disease having the affection
probability which is equal to or greater than a threshold by
using the profile data of the user, the medical interview answer
data to be an answer given from the user toa question inamedical
interview sheet format, the text related data obtained by
analyzing the free answer data to be an answer given from the
user to a question in a free sentence description format, and
the weight wvalue (risk ratio) obtained by performing the

regression analysis based on the actual result of the detection
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of the disease.

[0061] 1In the present embodiment, every time an answer is given
from the user, the profile data, the medical interview answer
data and the text related data are stored and accumulated in
the actual result database 17 at any time. Then, the profile
data, the medical interview answer data and the text related
data in the actual result database 17 are set to be the
explanatory variables including the data acquired in this
analysis, and the disease candidate extracted by the disease
candidate extracting unit 21 is set to be the criterion variable
to perform the regression analysis. Consequently, the weight
value is calculated for the explanatory variable serving as the
factor to be correlated with the disease candidate extracted
by this analysis and is used for analyzing the affection
probability at a next time and thereafter.

[0062] According to the present embodiment thus configured,
the affection probability representing the possibility that the
user is affected with a specific disease is calculated by using
both the medical interview answer data and the free answer data.
In addition, when the affection probability is to be calculated,
the risk ratio calculated in relation to the factor to be the
cause of the extraction as the disease candidate with the
affection probability of a threshold or more in past analysis

is reflected in the calculation of the affection probability.
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Therefore, the affection probability can be calculated more
accurately. The risk ratio has a more statistically
significant value with an increase in the number of analyzing
operations for the affection probability. Therefore,
precision in the analysis of the affection probability is
enhanced. Consequently, it is possible to detect a disease
having the affection doubt with higher precision for a general
user who is not diagnosed by a doctor.

[0063] 1In the embodiment, the following function may further
be added. For example, in the case in which a disease candidate
for a "disease positivity” is extracted by the disease candidate
extracting unit 21, the free answer data acquiring unit 14
presents, to the user terminal 100, data on an additional
question for demanding a detailed answer in a free sentence
related to a disease extracted as the disease candidate, and
acquires free answer data to the additional gquestion. 1In this
case, 1t is preferable to present characteristics or symptoms
of the extracted disease to the user terminal 100 and to demand
a detailed additional answer such as a subjective symptom or
a background for them.

[0064] The free sentence analyzing unit 15 further analyses
the additional free answer data acquired by the free answer data
acquiring unit 14 and generates, as the text related data, data

related to at least one of a constitution word, word
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segmentation, a segment, information about a distance between
words and text dependency information. Then, the database
storing unit 16 adds the text related data generated
additionally by the free sentence analyzing unit 15 to the
actual result database 17 and stores the added data therein.
Such processing is repeated by the number of the disease
candidates extracted as the “disease positivity”.

[0065] By providing such additional function, it is possible
to store, in the actual result database 17, text related data
which is tightly related to a disease to be positive. As a
result, the risk ratio is obtained for the text related data
having tight relation to the disease and is stored in the weight
value storing unit 20 by the regression analysis through the
weight wvalue calculating unit 23, and can be utilized for
analyzing the affection probability at a next time and
thereafter. Consequently, the disease probability can be
calculated more accurately.

[0066] Moreover, the following function may further be added.
For example, in the case in which the disease candidate for the
“disease doubt” 1is extracted by the disease candidate
extracting unit 21, the medical interview answer data acquiring
unit 13 presents, to the user terminal 100, data on an additional
medical interview sheet demanding the detailed answer related

to the disease extracted as the disease candidate and acquires
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medical interview answer data to the additional medical
interview sheet.

[0067] 1In this case, the affection probability analyzing unit
18 analyses the affection probability again including the
medical interview answer data acquired additionally by the
medical interview answer data. In the case in which the
affection probability obtained by the re—-analysis through the
affection probability analyzing unit 18 is equal to or greater
than a first threshold, then, the disease candidate extracting
unit 21 changes the disease extracted as the “disease doubt”
into the “disease positivity”. Such processing is repeated by
the number of disease candidates extracted as the “disease
doubt”.

[0068] By providing the additional function, it is possible
to decrease an oversight risk in the disease candidate to be
the “disease positivity”.

[0069] Although the description has been given to the example
in which the risk ratio is used for calculating the affection
probability P in the embodiment, moreover, it is also possible
to use an odds ratio (an index indicative of the number of more
factors of a disease possessed by a sick person as compared with
a person having no factor). In this case, the weight wvalue
calculated by the weight wvalue calculating unit 23 also

represents the odds ratio.
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[0070] Although the description hasbeen given to the structure
in which the user terminal 100 and the disease detecting server
200 are connected to each other through the internet 300 in the
embodiment, moreover, the present invention is not restricted
thereto. For example, as shown in FIG. 4, a person—-in-charge
terminal 400 to be used by an industrial physician or a person
in charge of a company may further be provided, and the detection
result presenting unit 22 may present, to the person-in-charge
terminal 400, a result obtained by detecting the disease through
the disease detecting server 200 based on an answer input by
using the user terminal 100 through an employee of a company
or the like.

[0071] Although the description has been given to the example
in which the free answer data acquiring unit 14 of the disease
detecting server 200 presents, to the user terminal 100, data
on a question which can be answered in a free sentence and
acquires the answer of the user to the question as free answer
data in a text sentence in the embodiment, moreover, the present
invention is not restricted thereto. For example, the free
answer data may be acquired by exchange on an interactive basis
using a voice.

[0072] For example, voice data on a question which can be
answered freely 1is transmitted from the disease detecting

server 200 to the user terminal 100 and outputs the question
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in a voice from a speaker of the user terminal 100. Then, a
speaker voice in which the user answered to the question may
be input from a microphone and transmitted as voice data to the
disease detecting server 200, and may be subjected to voice
recognition and be converted into free answer data in a text
sentence.

[0073] 1In this case, when a question of “What is hard ?” in
a voice is given from the disease detecting server 200 to the
user terminal 100 and the user answers to the question, for
example, “I have many cares and cannot sleep at night”, the
disease detecting server 200 extracts a constitution word such
as “cares” or “cannot sleep at night” from the answer voice and
extracts a disease candidate, for example, a neurosis, an
adjustment disorder, a depression or the 1like therefrom.
Furthermore, a next additional question, that is, “That’s too
bad. 1Is there a trouble in your 1life ? Do you get depressed ?”
can be successively given depending on the extracted disease
candidate and the disease candidate can be narrowed down
corresponding to the content of an answer to the additional
question. Moreover, it is also possible to store data input
through a serial interaction in the actual result database 17
and to increase the precision in the weight value (risk ratio)
to be calculated by the weight value calculating unit 23 after

the end of the session.
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[0074] 1In addition, the embodiment is only illustrative for
concreteness to carry out the present invention and the
technical scope of the present invention should not be thereby
construed to be restrictive. In other words, the present
invention can be carried out in various configurations without

departing from the gist or main features thereof.

EXPLANATION OF DESIGNATION
[0075] 12 profile data acquiring unit
13 medical interview answer data acquiring unit
14 free answer data acquiring unit
15 free sentence analyzing unit
16 database storing unit
17 actual result database
18 affection probability analyzing unit
19 disease database
20 weight wvalue storing unit
21 disease candidate extracting unit
22 detection result presenting unit
23 weight wvalue calculating unit
100 user terminal

200 disease detecting server
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CLAIMS

[Claim 1] A disease detecting system comprising:

a profile data acquiring unit for acquiring profile data
of a user;

a medical interview answer data acquiring unit for
presenting data on a medical interview sheet to the user and
acquiring medical interview answer data to be an answer to the
medical interview sheet;

a free answer data acquiring unit for presenting, to the
user, data on a question which can be answered in a free sentence,
and acquiring free answer data to be an answer to the question;

a free sentence analyzing unit for analyzing the free
answer data acquired by the free answer data acquiring unit and
generating, as text related data, data on at least one of a
constitution word, word segmentation, a segment, information
about a distance between words and text dependency information;

a database storing unit for storing, in a database, the
profile data acquired by the profile data acquiring unit, the
medical interview answer data acquired by the medical interview
answer data acquiring unit, and the text related data generated
by the free sentence analyzing unit;

an affection probability analyzing unit for analyzing an
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affection probability representing a possibility that the user
might be affected with a specific disease by using the profile
data acquired by the profile data acquiring unit, the medical
interview answer data acquired by the medical interview answer
data acquiring unit, the text related data generated by the free
sentence analyzing unit, and a predetermined weight wvalue;

a disease candidate extracting unit for extracting, as
a disease candidate, a disease having the affection probability
obtained by the affection probability analyzing unit which is
equal to or greater than a threshold; and

a weight wvalue calculating wunit for setting, as
explanatory variables, the profile data, the medical interview
answer data and the text related data which are stored in the
database and setting, as a criterion variable, the disease
candidate extracted by the disease candidate extracting unit
to perform regression analysis, thereby calculating the weight
value for the explanatory variable serving as a factor to be
correlated with the disease candidate extracted by the disease
candidate extracting unit and updating and storing the weight

value in the weight value storing unit.

[Claim 2] The disease detecting system according to claim 1,
wherein the disease candidate extracting unit extracts, as a

disease candidate for a disease positivity, a disease having
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the affection probability obtained by the affection probability
analyzing unit which 1is equal to or greater than a first
threshold, while it extracts, as a disease candidate for a
disease doubt, a disease having the affection probability which
is smaller than the first threshold and is equal to or greater

than a second threshold.

[Claim 3] The disease detecting system according to claim 2,
wherein when the disease candidate for the disease positivity
is extracted by the disease candidate extracting unit, the free
answer data acquiring unit presents, to the user, data on an
additional question for demanding a detailed answer in a free
sentence related to the disease extracted as the disease
candidate, and acquires free answer data to the additional
question,

the free sentence analyzing unit further analyzes the
additional free answer data acquired by the free answer data
acquiring unit to generate the text related data, and

the database storing unit further stores, in the database,
the text related data generated additionally by the free

sentence analyzing unit.

[Claim 4] The disease detecting system according to claim 2,

wherein when the disease candidate for the disease doubt is
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extracted by the disease candidate extracting unit, the medical
interview answer data acquiring unit presents, to the user, data
on an additional medical interview sheet demanding a detailed
answer related to the disease extracted as the disease candidate
and acquires medical interview answer data for the additional
medical interview sheet,

the affection probability analyzing unit re—-analyzes the
affection probability including the medical interview answer
data acquired additionally through the medical interview answer
data, and

the disease candidate extracting unit changes the disease
extracted as the disease doubt into the disease positivity when
the affection probability obtained by the re—-analysis of the
affection probability analyzingunit is equal to or greater than

the first threshold.

[Claim 5] A disease detecting method comprising:
a first step of causing a profile data acquiring unit of
a disease detecting system to acquire profile data of a user;
a second step of causing a medical interview answer data
acquiring unit of the disease detecting system to present data
on a medical interview sheet to the user and to acquire medical
interview answer data to be an answer to the medical interview

sheet;
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a third step of causing a free answer data acquiring unit
of the disease detecting system to present, to the user, data
on a question which can be answered in a free sentence, and to
acquire free answer data to be an answer to the question;

a fourth step of causing a free sentence analyzing unit
of the disease detecting system to analyze the free answer data
acquired by the free answer data acquiring unit and to generate,
text related data, data on at least one of a constitution word,
word segmentation, a segment, information about a distance
between words and text dependency information;

a fifth step of causing a database storing unit of the
disease detecting system to store, in a database, the profile
data acquired by the profile data acquiring unit, the medical
interview answer data acquired by the medical interview answer
data acquiring unit, and the text related data generated by the
free sentence analyzing unit;

a sixth step of causing an affection probability
analyzing unit of the disease detecting system to analyze an
affection probability representing a possibility that the user
might be affected with a specific disease by using the profile
data acquired by the profile data acquiring unit, the medical
interview answer data acquired by the medical interview answer
data acquiring unit, the text related data generated by the free

sentence analyzing unit, and a predetermined weight wvalue;
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a seventh step of causing a disease candidate extracting
unit of the disease detecting system to extract, as a disease
candidate, a disease having the affection probability obtained
by the affection probability analyzing unit which is equal to
or greater than a threshold; and

an eighth step of causing a weight value calculating unit
of the disease detecting systemto set, as explanatory variables,
the profile data, the medical interview answer data and the text
related data which are stored in the database and setting, as
a criterion variable, the disease candidate extracted by the
disease candidate extracting wunit, thereby performing
regression analysis to calculate the weight wvalue for the
explanatory variable serving as a factor to be correlated with
the disease candidate extracted by the disease candidate
extracting unit and to update and store the weight value in the

weight value storing unit.
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