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1. Introduction

The purpose of this paper is to apply a quantifying method to this
analysis of anamnesis, which aims at forecasting diagnosis or prognosis
and to show that the forecasting by it is carried out with the same ac-
curacy as that of a classifying method (see below). The quantifying of the
qualitative data obtained by patient’s appeals is very useful not only: for
analysis and forecasting of prognosis, but also for projection or improve-
ment of items in anamnesis. Therefore, the main part of our problem
is to quantify medical phenomena, so that the results can characterize
the medical phenomena, and be useful for analysing the empirical
phenomena.

In section 2, we shall find the efficient symptoms to quantify
prognosis, and in section 3 we shall give weights to symptoms and show
a way to forecast prognosis.

2. Forecasting of prognosis by the chart

The data which we have analysed are the anamneses of the 38559
patients sent to the Tokyo University Hospital from 1944 to 1951.

Let ¢“getting better or favourable prognosis’ mean healing or im-
proving, and ‘‘ getting worse or unfavourable prognosis’’ unhealing or
death. Then according to the anamneses, the 64.29 of the whole
patients have favourable prognosis, and the 35.8% have unfavourable
prognosis. If the case be always the same, we will have the 64.29
success rate of forecasting by telling them always ‘“‘you are getting
better ’’. .

Now, from the anamneses of the 3559 patients we obtained the
following chart as to prognosis. From this chart we ecan obtain
symptoms which are efficient for prognostication. The chart shows
that the 5.6% patients of the whole patients have abdominal enlarge-
ment symptom, and the 4.89% patients of these patients have that
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unfavourable prognosis, the rest have favourable prognosis, and the
5.7% of the whole patients have pharyngeal symptom without abdominal
enlargement symptom, and the 4.9% of these patients have favourable
prognosis, and the rest is unfavourable. The similar statements can be
made as for the other symptoms, i.e., physico-disturbance, exanthem
and ete. The remaining 84.1% patients who do not have the above
symptom at all have favourable prognosis with the ratio 25.3:8.8 as is
seen in the chart.

Therefore, if the relations in the chart hold generally, we can
tell the patients ‘‘you are getting better,”” when some symptom on
the right hand side of the chart is observed, or ‘you are getting
worse’”’ when some symptom on the left hand side of the chart is
observed. In doing so, we will have the success rate 77.29%.

3. Forecasting of prognosis by a quantifying method

We assume that the scores &z for symptoms are given by some
quantifying method, and we shall indicate the prognosis for patient ¢
by the sum of scores of symptoms which patient ¢+ has. We want to
give the weight z to each symptom so that the distribution of the sum
S8z for favourable prognosis is discriminated from that for unfavou-
rable prognosis as well as possible.

Now, let R be the number of symptoms, » the total number of
patients, », the number of patients who belong to the ¢-th prognosis. We

have clearly nzzn, . Further, let z; denote the score for symptom j
=]
when it exists, and z; the score when it does not exist. Putting
5,(jk) {1 if patient ¢ has the category % in the symptom j,
(JIR)=

0 otherwise,
R 2
we want to use the score o;=3] kz«s‘ (Jk)xz as the score of patient ’s
J=1 k=1

prognosis, where

M M

1 8,0k)=1
S Sk =E.

Clearly we have ¢ = }lb-i(az,—&)2 as the total variance with respect
i=1

-

to the total patients, where &:l ﬁ a,. Now we wish to determine z so
n

that the correlation ratio »*=oi/o? is maximum, where o} is the variance
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2
between prognosis. From Iy =0, assuming a=0 without loss of gener-
xuv

. R
ality, we obtain

) (a3~ Ruta )=t S (nf U1 Mt}

j=t

where
£ 3lm) =38, (38)8,(m)
hw(jk):é 9.(5k) g.(uv)
t=1 N,
9.(jk)=sum of §,(jk) when patient 7 belongs to the
prognosis ¢
and
Ty
T2 =%

Let H be the matrix {nh,(71)—n,n;}, F the matrix {nfu,(11)—nu,n,},
X the vector (xz;). Then the above equation is written as
HX=,*FX (%)

Consequently, our problem is to obtain z; which maximize 4. Now the
above equation (*) is reduced to the simple form in the following way.

Let p;, ¢; be the relative frequencies with which the symptom j
appears in the favourable condition and the unfavourable condition,
respectively. The matrix H is then given by the product of two vectors
as follows.

P —q
H=npn, [ P70 0,—q, D—ay -+, Pe—@n)=nmsAA’
Pr—0qr

Let B; be the relative frequency of the symptom j as to the whole
patients. When we assume that the symptom j is independent of the
symptom u, the (j, u)-element in the matrix F is given by n8;8.(J u).
But the symptom j is actually not independent of symptom #. There-
fore, when we denote the difference between the (j, u)-elements of the
independent and dependent cases by ¢,(n8;8.), the (j, u)-element of
the dependent cases is given by nf;(ul)—n;n.,=n*c,B;8,. Then the
j-th diagonal element in the matrix F is given by nf;(jl)—n;=n?8;
x (1—pB;). Thus we have
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Bi(1—B1) €1:B1B: €13B18s - s
€218:8: Bo(1—8) BeaBeBy-+rvv--
F=n?| &;,,8,3, Ba2B38: By(1—Bg) +=+=+- =n2F,

..................................

..................................

The equation (x) is written as

AAX=p " FX,
NNy

that is,

FAA'X=p " X . %)
N4y

If we put F'A=B, (}) is rewritten as

2 n2_ *
(4, X)B= mx. (*)

Hence, X is the solution of the above equation, and the eigenvalue 5

n;;zz (A, B). Here %0 implies that the solution of (E)

which is independent of the vector B does not exist and the eigenvalue

is given by

of (;) does not exist except the above value, and »=0 implies that all
solutions of (E) are orthogonal to the vector A.
As the result, we obtained »,*=0.2360, and the scores were tabulated

as follows.
Table of Scores
Symptom existence non-existence
abdominal enlargement -6.5 0.4
pharyngeal 2.5 -0.2
physico-disturbance -6.1 0.8
exanthem 1.3 -0.1
development disturbance -2.4 0.1
intellectual disturbance -4.3 0.1
hoarseness 0.9 0.0
diarrhoea 1.0 -0.5
anaemia -8.5 0.3
unconsciousness -3.5 0.3
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We calculated -the scores of 2286 favourable prognosis and 1273 un-
favourable prognosis by the table of scores, and we obtained —1.15 as
a boundary value which minimizes the failure rate. Therefore, if the
score of prognosis of some patient should be lower than —1.15, we could
forecast ‘‘you may be getting worse’’ and if the score should be higher
than —1.15, we could forecast ‘““you may be getting better’’. When
we forecast as this we shall have the 22.99% failure rate. That is, if the
scores in the above table hold generally, we can forecast prognosis
with the success rate 77.2%, which coincides with that by the chart
in the preceding section. Therefore it is important to test whether the
scores in the above table hold generally or not. But, this depends on
the future medical experiment.
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