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Aspect of phenomena arising in various extended Standard Models within USY hypothesis

Katsuichi Higuchi

Abstract

The phenomena that occur in two models within USY hypothesis are compared. The two are the vector-like quark model and the

two Higgs doublet model where the absolute values of all Yukawa couplings are equal. Due to additional Higgs, the Z-mediated

flavor changing neutral currents and the neutral Higgs-mediated flavor changing neutral currents occur at tree level in both

models. While some fine tunings are required to meet experimental results in the latter, the requirements for the former are

relatively natural.

Keywords : Standard Model, vector-like quark model, E6, singlet quark, singlet Higgs

1. Introduction

The phenomena of particle physics are almost
understood within the Standard Model (SM)[1].
However, there are a lot of problems like following ones
init[2].

A. Explanation of fermion mass hierarchy

B. Derivation of Yukawa couplings

C. Phenomena about neutrino oscillations

D. Unification of gauge couplings

E. Consistency with cosmology (Baryogenesis, inflation,
dark matter, dark enegy, and so on)

F. The origin of the electro-weak angle

In order to solve these problems, various extended
SMs were proposed. The E6 [3 ] inspired vector-like
quark model (VLQM) [4 ] or the SUSY [5 ] inspired two
Higgs doublet model (THDM) [6 ] is one of them. They
has been investigated in many researches [4,6,7]. We
has also systematically investigated the explanation of
fermion mass hierarchy and the flavor changing neutral
currents (FCNCs) in these models [8 ].

Separately, the hypothesis of universal strength for
Yukawa coupling (USY) was proposed for providing
fermion mass hierarchy [9 ]. In the SM, within USY
hypothesis, while the six ordinary quark masses and
absolute values of the Cabbibo-Kobayashi-Maskawa
matrix (CKM matrix [10]) elements |V x| were
reproduced correctly, the sufficient large CP violating
phases could not be obtained [9,11].

In this situation, we has investigated some phenomena
in the VLQMs or the THDMSs not accompanying with

selection symmetry within USY hypothesis. Fermion
mass hierarchy was naturally explained and guidance
of Yukawa couplings decision was given in these
models. Furthermore, it was possible that a large CP
violating phase in the CKM matrix for explaining the
baryogenesis and FCNCs at tree level beyond the SM
were generated.

In this article, the phenomena in the above models are

compared and discussed.

2. The models
In this chapter, the three models within USY
hypothesis proposed so far are introduced.

2 - 1. The SM within USY hypothesis [9]

The following specific ansatz cannot be imposed in the
SM within USY hypothesis because of mass difference
between top quark and bottom quark.

A. The moduli of the Yukawa couplings are the same
for up-type quarks and the down-type quarks.

Then the Yukawa couplings are given as

Lyykawa = Auy exp[iguij] QiLHujR
+ AdY exp[i@du] qiLdeR + H.c.

L
where q;; = [di] with i, j=1-3.

The Higgs doublet is given as

- [

H—H0

After the spontaneous symmetry breaking, Higgs



scalars are described as

H+
H = [v+¢°].
V2

2 -2. The VLQM within USY hypothesis [12]

The VLQM is inspired by the E6 GUT(Grand
Unifying Theory). SU(2) singlet down-type quarks and
SU(2) doublet leptons are included in 27-dimensional
representation of the E6, and a SU(2) singlet Higgs
can be included also. No SU(2) singlet up-type quark is
included in it.

A specific ansatz is imposed in this model within USY
hypothesis.

A. The moduli of the Yukawa couplings are the same
for up-type quarks and the down-type quarks.

Then the Yukawa couplings are given as

Lyukawa = Ay exp[iguij] qiHujg
+ Ay exp[iedi]] qi HDr
+ Ay expli®pa;] DarSDyg + H.c.

where gq;; = [Zi] and

d
D = [Dﬂ with 7, j, a=1-3 and J=1-6.

The Higgs doublet is given as
_[H*
H= [HO].
After the spontaneous symmetry breaking, Higgs

scalars are described as

1;5e“1’5+sl+ls2
= |v+ = .
[” 4’] S="w

2 - 3. The THDM within USY hypothesis [ 13]

The THDM is inspired by the SUSY GUT. An
additional SU(2) doublet Higgs are included in this
model.

Three specific ansatz are imposed in the model within
USY hypothesis.

A. The moduli of the Yukawa couplings are the same for
up-type quarks and the down-type quarks.

B. Both Higgs doublets couple to the u-type quarks and
the d-type quarks.

C. The vev's of the two Higgs doublets take almost the
same absolute values.

Then the Yukawa couplings are given as

Lyukawa = Ay €xp [19153] qiLHiujg
+ 1 102 | g, Hywip +1 10| g, H d;
y €XP |10y [ qiL2Ujr TAy €XP |10 | QiL 11 GjR

+ Ay exp [190(5])] c']iLIF-I;de +H.c.

Ui o
where q;;, = [di] with i, j=1-3.

The two Higgs doublets are given as
Hi H}
Hy = [ L H =12 ]
1 H{)’ 2 ng
After the spontaneous symmetry breaking, they are

described as

+ +
H{ H;

Hy = v, +00+ix2|, Hy = [v,ei8 +H9+ix8 |-
A V2

3. Aspect of phenomena in each models
In this chapter, analysis results for the three models
in previous papers are introduced, and consideration for

comparison of them is mentioned.

3 - 1. The SM within USY hypothesis [9,11]

The mass hierarchy between the first and second
generations and the third generation is naturally
generated by the aid of USY mechanism while it is not
possible to unify the absolute values of the Yukawa
couplings for u-type quarks and the ones for d-type
quarks to reproduce mass difference between t-quark
and b-quark (m,>>m;).

In this situation, the absolute value of the CKM
matrix can be reproduced. On the other hand, due to
the large mass hierarchy between the first and second
generations and the third generation, CP violating
phases in the matrix are theoretically smaller than
experimental values.

Therefore, the SM within USY hypothesis is

considered to be an inadequate theory.

3 -2. The VLQM within USY hypothesis [12]

Due to the absence of a SU(2) u-type singlet quark,
the Yukawa coupling of u-type quark is the same as the
SM model’s. Therefore, the mass hierarchy between
u- and c-quarks and t-quark (m,, m,.<< m,) is naturally
explained by the USY mechanism. On the other hand,
in the d-type term, due to the presence of heavy SU (2)
d-type singlet quarks, the m, becomes much smaller
than the m, like the m, and the m,. Therefore, although

the mass hierarchy between t-quark and b-quark



(m,>>m,) is naturally reproduced, the mass hierarchy
between d- and s-quarks and b-quark (m,, m,<< m;) is
not naturally generated. In this situation, it has been
confirmed that experimental values of both the absolute
value of CKM matrix and its phases can be reproduced
only when there are two or more generations of the
singlet d-type quark.

On the other hand, the presence of additional singlet
Higgs generates Z boson-mediated and neutral Higgs-
mediated FCNCs at tree-level (New Physics [NP]). No
large FCNC has been found in previous experiments.
It has been confirmed that theoretical values generated
by the tree-level FCNCs are smaller than experimental
ones. In addition, it is also predicted that FCNCs related
to the third generation are larger than those in the SM.

3 -3. The THDM within USY hypothesis [13,14]

The mass hierarchies between the first and second
generations and the third generation (m,, m, << m,.
mg, my<< m,.) are naturally explained by the USY
mechanism. Because the hierarchy between t-quark
and b-quark (m>>m,;) cannot be reproduced naturally,
some fine tunings (such asvi=v, (=180 GeV) and
OufV- 04#» = m) are required. In this situation, it has
been confirmed that experimental results of absolute
values and CP violating phases in the CKM matrix can
be reproduced.

On the other hand, the presence of multiple Higgs
doublets generates Z boson-mediated and neutral
Higgs-mediated FCNCs at tree-level. It has been also
confirmed that theoretical values generated by the
tree-level FCNCs are smaller than experimental ones.
However, the experimental limit of Amx requires some
fine tunings for the USY phases.

3 -4. Comparison of the above two SM extended models
First, the aspect of reproduction of mass hierarchy is

compared between above models.

In the THDM, the mass hierarchies between the first
and second generations and the third generation for
both u-type quarks and d-type quarks can be naturally
driven. Instead, some fine tunings for the vev's and
the USY phases are required to reproduce the mass
hierarchy between t-quark and b-quark.

On the other hand, in the VLQM, the u-type
quark mass hierarchy between the first and second
generations and the third generation can be derived
naturally, but the d-type quark mass hierarchy between
first, second and third generations cannot be derived
naturally.

Then, the aspect of reproduction of CP violating
phases and FCNC constraints etc. is compared.

The absolute values and CP violating phases in
the CKM matrix can be reproduced in either model.
However, in order to reproduce them in the THDM,
some additional fine tunings are required. On the
other hand, in order to reproduce them in the VLQM,
it is necessary to assume that there are two or more
generations for the SU (2) singlet d-type quark, but it is
possible to solve naturally if there are three generations
as ordinary quarks.

In both models, Z-mediated and neutral Higgs-
mediated FCNCs occur at tree level. In the THDM,
the experimental limitation of the Amx requires some
fine tunings for the USY phases, then the large NPs
in the third generation may not occur. In the VLQM,
experimental limitations on FCNCs can be met without
fine tunings, and there is a possibility that the FCNCs
related to the third generation may become large (NP).

Therefore, the conclusion is as follows.

The SM within USY hypothesis has already been
excluded by the literatures [9,11], because the CP
violating phases in the |Vx| cannot be reproduced.
The VLQM within USY hypothesis is prefer than the
THDM within this hypothesis because in the former
model, the experimental results can be reproduced and

Table.1 Comparison of the three models

FCNC
USY model M, M <<M, Mg, M <<, m,>>m, | VC KM | €P phase constraint NP
SM O O X O X — —
VLQM O A (FT) @) O O O ©
THDM (@) @) A(FD O A (FD) A (FD) AN
‘FT : Fine tuning
O : Naturally explained
“O : Can be reproduced
"\ : Can be reproduced, but not naturally explained
" % : Can not be reproduced



the quark mass hierarchies can be naturally explained
with less fine tunings than those in the latter model.

4. Summary

The phenomena that occur in two models within USY
hypothesis are compared. The two are the vector-like
quark model and the two Higgs doublet model where
the absolute values of all Yukawa couplings are equal. As
aresult, the following (1) to (4 ) were confirmed in both
models.

(1) The Z-mediated FCNCs and the neutral Higgs-
mediated FCNCs occur at tree level (NP).

(2) To some extent, we can explain the mass hierarchy
of quarks.

(3) Relatively large CP violating phases can be
reproduced.

(4) Itis possible to meet the experimental limitations of
the FCNCs.

While three generations of SU(2) singlet d-type
quarks are required because of (3) in the VLQM, some
fine tunings are required because of (2) to (4) in the
THDM. Then, requirements for the VLQM are relatively
natural, but that for the THDM are unnatural.
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Similarities between Yuriwaka Daijin and the Odyssey Reconsidered:

Characters, Thoughts, and Expressions

Kenji Kamimura

Abstract

Tsubouchi Shoyo’s theory that the medieval Japanese story Yuriwaka Daijin arose from Homer’s Odyssey should be corrected

because Yuriwaka is mentioned in Ungyoku Wakasho (1514). This paper tries to explore the possibility that Yuriwaka Daijin (in

Kowakamai) was created by combining the old legend of Yuriwaka mentioned above and the Odyssey.

Yuriwaka Daijin is similar to the Odyssey not only in terms of motifs but also in terms of thoughts and expressions. In particular,

the cruel punishments on the elder Beppu and the goatherd Melanthius in the Odyssey are described in strikingly similar words.

The elder Beppu corresponds to both the suitors in the Odyssey and Melanthius as a traitor, and all of them are considered to have

gotten their just deserts (karmic payback).

These and other multiple similarities in details indicate the influence of the Odyssey on Yuriwaka Daijin.

Keywords : Yuriwaka Daijin, Kowakamai, Odyssey, Homer
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Japan and the Korean War

Masahide Kumagai

Abstract

It is often advocated in mass media that, despite the fact that Japan is to be held responsible for the division of Korea, Japan, who

lost the war, has benefited from the tragic Korean War. Is that true?

America’s global policy after the World War II was consistently to put Europe first, with little interest in Asia, and the basis of

her occupation policy of Japan was to keep Japan a weak country anyway. However, the Korean War fundamentally changed such

US policy. After the Cold War, massive amount of information and materials were discovered in Russia and other countries which

revealed quite in detail the reality of the North-South division and the Korean War. I would like to discuss what led to the Korean

War, who is responsible for the North-South division, what role Japan played in that war, and finally the relationship between Japan

and North Korea from now on.

Keywords : Korean War, division responsibility, Japan's contribution
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Nutrition and Functions of mushrooms

Hiroko Sasaki, Isao Suetake

Abstract

Mushroom is familiar to Japanese, and some European people. In Japan, many cultivated and wild season-specific mushrooms

are on stores. In the short review, we summarized the nutrition and compositions of mushrooms, and explained their effect on

our body. Especially, recently reported activities of anticancer, antihypertension, anti-obesity, and anti-inflammation of several

mushrooms were highlighted.

Keywords : mushroom, nutrition, function
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Current Status of the Curriculum Management around

“Periods for Integrated Study” in Junior High Schools

Ei Okamura, Koichi Utagawa

Abstract

This paper attempts to clarify current status of the curriculum management centered “Periods for Integrated Study” in Junior

high schools in Japan. By revising the course of study, which was previously limited to presenting education content, a new task to

manage the curriculum according to the realities of each school was imposed on them based on the experiences through the “periods

for integrated study”. What previous studies have clarified is below. Firstly, junior high schools have their own problem due to

the connection with elementary and high schools. Secondly, there are problems related to the ways of support for schools. While

organized efforts are needed for schools, when we think of each teacher, it will be significant burden for teachers to cooperate with

other subjects’ teachers about managing curriculum. It is necessary not only to clarify the impact of the curriculum management

on students’ learning, but also to examine the impact on teachers’ working.

Keywords : Curriculum Management, Periods for Integrated Study, Course of study
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On the relationship between the promotion/prevention focus scale and self-esteem:

A correlation study of approach-avoidance tendencies based on regulatory focus theory

Hiroyuki Kanashiki

Abstract

The promotion/prevention focus scale (PPFS) is used to measure approach-avoidance tendencies based on regulatory focus

theory. The aim of this paper is to examine whether PPFS correlates with Rosenberg self-esteem scale. One hundred sixty-

two participants answered 96 questions including items from the PPFS and self-esteem scales. Results showed that a positive

partial correlation between gain-approaching tendency in PPFS and self-esteem, as well as a negative partial correlation between

loss-avoiding tendency in PPFS and self-esteem, were significant. Based on these findings, regulatory focus systems and these

measurement are discussed.

Keywords : self-regulation, regulatory focus, approach-avoidance tendency, self-esteem.
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Terminals of Priority-Based Groups
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Abstract

The present invention may provide a system and a method for transmitting emergency information selectively to receivers’

terminals within both a transmission area set and priority-based groups selected, which are divided based on a predetermined

priority.

Given that members of priority-based groups may belong to an organization such as an educational institution, a public institution,

a business enterprise, and the like, their personal information may easily identify them. Therefore, even if a sender transmits

emergency information to the organization’s group members, there may be little chance that the emergency information will lure

potential stalkers within the groups. Accordingly, the system and the method for transmitting emergency information selectively to

the terminals of priority-based groups will enable the sender to get rid of the potential stalkers.

This paper claims for priority of Japanese Patent Application No. 2017-203011, filed on Oct. 19, 2017.

Keywords : transmitting information to priority-based groups

1. Introduction

When a sender has encountered a dangerous
situation, the sender transmits emergency information
including their surrounding sceneries, voices and
sounds at the accident location to their family and
friends. More help may be needed. To make many
people come to the rescue, you may attempt to increase
a number of rescuers using the foregoing transmission.
Unfortunately, the emergency information will lure
more potential stalkers.

A related Japanese Patent No. 6106352 discloses that
obtaining a sender’s location having Global Positioning
System (GPS), calculating distances between the
sender’s terminal and receivers’ terminals, and choosing
receivers’ terminals within a transmission area set.
Then, the disclosure system transmits emergency
information to the receivers’ terminals and asks for help
at constant time interval. However, the system may
stimulate a potential stalker within the receivers.

The inventor has found that the problem described
above may be solved by transmitting emergency
information selectively to receivers’ terminals within

both a transmission area set and priority-based groups

selected.

Members of priority-based groups hereinafter carry
mobile terminals and are stored in a database (see, for
example, FIG. 2), and all the terminals can transmit/
receive information over a wireless communication
network.

In the embodiments 1 to 4 out of the five embodiments
hereinafter, members of priority-based groups are divided
into following four groups: family members (A), friends
(B), members of an organization such as an educational
institution, a business enterprise, and a public institution
(C), and registered members of an app (D). Their groups
are prioritized from highest (A) to lowest (D) in order.
A sender wants the members of A to constantly receive
information regardless of whether the sender is under
a dangerous situation or not, and the sender wants the
members of B to rescue him/herself when nearby. The
letters A, B, C and D are assigned to an initial digit of
the terminal ID of members in the database. In the
embodiment 5, members of priority-based groups are
divided into three groups of a golden, a silvery, and an
unregistered member depending on a fee schedule. A

high-value-added information, a low-value-added one, and



nothing are transmitted to the golden, the silvery, and the

unregistered members respectively.

Table 1 A table showing a functional comparison of the
five embodiments for transmitting information to
terminals

Numerical
target having
or not

Selecting group and Kind of | Content of
setting transmission area information | information

Embodiment 1 transmission area
(Fig.1and 2) is fixed

not having |The higher

Embodiment 2 | the target |priority, the

different

(Fig.3and 4) more spread
transmission area emergency
- — information
Embodiment 3 group-prioritized |setting a same
(Figs.5t0 7) . mode minimum and
having issi a maximum
Embodiment 4 | the target |transmission- {ransmission
Figs.$ to 10) area-prioritized
(Figs. mode area
‘The higher
Embodiment 5| not having |priority, the various

different

(Fig.11 and 12) | the target |more spread information

transmission area

” Note, however, that if you set a numerical target to a larger number, if
you set maximum transmission area to a narrower area, and if you do not
select lower priority-based groups, that number may be not obtained.

TABLE 1 is a table showing a functional comparison
of the five embodiments for transmitting information
selectively to terminals of priority-based groups
based on a predetermined priority. The following five
embodiments are compared from four items: “numerical
target having or not”, “selecting group and setting
transmission area”, “kind of information”, and “content
of information”.

<In case of not having a numerical target of terminals>

Embodiment 1: A transmission area is fixed, and at
least two different kinds of information are transmitted
to priority-based groups according to a priority order.

Embodiment 2: A transmission area is selectively
set for each priority-based group, and the same kind of
information is transmitted.

<In case of having a numerical target of terminals, and
transmitting the same kind of information>

Embodiment 3 : The group-prioritized mode hereinafter
determines from the highest to the lowest priority-
based group, and, using the numerical target, receivers’
terminals are decided by spreading a transmission area
from a minimum to a maximum area regarding each
priority-based group.

Embodiment 4 : The transmission-area-prioritized
mode hereinafter spreads a transmission area from a
minimum to a maximum area, and, using the numerical
target, receivers’ terminals are decided by adding from
the highest to the lowest priority-based group regarding
each transmission area.

As described above, whether the numerical target is
set or not roughly classifies the above four embodiments
into the former consisted of the embodiments 1 and 2,
and the latter consisted of the embodiments 3 and 4.

Embodiment 5: Each of virtual senders and
transmission areas belonging to it are disposed at each
of different positions. And different kinds of information
are respectively transmitted to the priority-based groups
attached the transmission areas. Also, a numerical
target of terminals is not set. That is, the embodiment 5
comprises both the embodiments 1 and 2.

The embodiments 3 and 4 set a numerical target, in
case that a sender needs more rescuers when the sender
would have encountered a dangerous situation.

In the embodiments 1 to 4, a sender transmits
emergency information to receivers. However, in
the embodiment 5, a plurality of senders’ terminals
disposed at different positions transmits a content of
information as in “How an amusement attraction is
congested and where an event is held” at a theme park.

In the embodiment 1 in the first place, a transmission
area is fixed and at least two different kinds of
information are transmitted to priority-based groups. The
embodiment 2 changes a transmission area whether
information is reached or not according to a priority
order. The transmitted information is the same. The
attached drawings for the embodiments 1 and 2 are
FIGs. 1 and 2, and FIGs. 3 and 4, respectively.

2. First Embodiment

The embodiment 1 has only one transmission area
and a sender transmits emergency information to all the
terminals in the area. All the emergency information
is transmitted to the highest priority-based group,
however, a part of the information is transmitted to a
lower priority-based group. In the embodiment 1, a
sender transmits gradually degraded information to
each of priority-based groups downward.

FIG. 1 shows a schematic diagram for transmitting
different kinds of information selectively to each of
terminals of priority-based groups within only one
transmission area.

The priority order of the groups is from the highest A
to the lowest D. The subtotal of members belonging to
group A is 3, that of group B is 10, that of group C is 20,
and that of group D is 30. These numbers of the groups
are also used in FIGs. 1 to 9 except for in FIG. 7.



Figure 1 A diagram showing transmitting different kinds of
information to terminals of priority-based groups
according to the first embodiment

In FIG. 1, the transmission area is fixed at a radius
of 50 km. As indicated by shading, the numbers of the
people within the transmission area are 2 for A, 8 for B,
6 for C, and 20 for D.

Where, a transmission area is the area centered at
a sender, and if a receiver is within the transmission
area, the receiver can rescue the sender. The area with
30-minutes car ride is close to the one with 50 km in
distance.

The transmitted information is different in priority-
based groups. The sender transmits a different kind
of information selectively to terminals of priority-
based groups as follows: in FIG. 1, all the emergency
information is transmitted to A, a degraded one is
transmitted to B, a more degraded one is transmitted
to C, and the lowest graded one is transmitted to D,
respectively.

For example, all the emergency information including
the surrounding images, voices and sounds around
the sender is transmitted to A, the traveling route
information of the sender is transmitted to B, a current
location of the sender is transmitted to C, and any
information is not transmitted to D at all. That is, the
sender transmits gradually degraded information to
each of the groups downward.

Transmitting a different information according to a
priority order in this manner can reduce a psychological
burden of responsibility for receivers. In case of one
receiver who really wants a sender to go to help, he/she
will take a tip of information from some friends by phone
or another way, since they may get a bit of information
due to a lower priority-based group.

FIG. 2 shows an example of a database for terminals
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Figure 2 A diagram showing an example of a database for
terminals according to the first embodiment

of priority-based groups when a different kind of
information is transmitted for each group. The lower
the group goes from registered members of an app (D)
34 to family members (A) 31, the higher the priority
ascends. The priority order is also the same in FIGs. 3
to 9 except for in FIG. 7.

The item “distance flag” 72 in FIG. 2 indicates
whether a receiver’'s terminal is within a transmission
area or not. First, distances between the sender’s
terminal and the receivers’ terminals are calculated from
the locations of all the terminals. Next, the distances
are compared with, for example, the radius 50 km of
the transmission area 20. The distance flag 72 of the
respective receivers’ terminals is switched on an ON-
state within the transmission area of 50 km. Then,
different kinds of information are transmitted selectively
to the terminals in the ON-state according to the priority
order.

In choosing receivers’ terminals when a sender
transmits emergency information to receivers’ terminals
at constant time interval, a majority of members are
likely moving. Therefore, the locations of the receivers’
terminals are checked periodically. Distances between
the sender’s terminal and the receivers’ terminals are

sequentially obtained, and then the distance flag 72



is toggled between an ON/OFF-state by whether a
receiver’s terminal is within a transmission area or not.
Then emergency information is transmitted.

The three reference numbers of transmission areas
separately uses minimum area (20a), medium one
(20b), maximum one (20c¢) according to size, but the
collective reference number of the transmission areas

uses 20 hereinafter.

3. Second Embodiment

In the idea of the embodiment 2, a sender wants
members of the highest priority-based group to come
to the rescue even if far away. If the priority of a group
is lowered, the sender feels sorry to come to the rescue
from a long distance. Therefore the sender does not ask
for rescues of the lowest priority-based group. It takes
the sender’s feelings for receivers into consideration.

The similarity between the embodiment 1 and 2
has not a numerical target of terminals. The difference,
however, between their embodiments is whether a
plurality of transmission areas set for each of priority-
based groups is disposed or not. In the embodiment 2,
a plurality of different transmission areas is disposed,
and the information being transmitted to the chosen
receivers’ terminals within the different transmission
areas is the same.

FIG. 3 is a schematic diagram for transmitting the
same kind of information to terminals of priority-based
groups within different transmission areas. A plurality
of transmission distances for the different transmission
areas is respectively set for each of the priority-based
groups. In the drawing, the transmission distances of
from the highest priority-based group A to the lowest
priority-based group D are set to 70 km, 60 km, 50 km,
and 0 km, respectively.

In FIG. 3 A, the information is transmitted to all
three people belonging to the group A within 70 km.
In FIG. 3 B, the information is transmitted to 8 out of
10 belonging to the group B within 60 km. In FIG. 3 C,
the information is transmitted to 4 out of 20 belonging
to the group C within 50 km. Since the transmission
distance of the group D is set to 0 km, the information
is not transmitted to any. The shaded areas indicate
terminals that can be transmitted, and a number on the
area also shows the number of terminals within each of
those areas.

FIG. 4 is a diagram showing an example of a database
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Figure 3 A diagram showing transmitting the same kind of
information to terminals of priority-based groups
according to the second embodiment

for terminals of priority-based groups to which the
same kind of information is transmitted. The item
“distance flag” 72 in FIG. 4 is used for choosing a
receiver’s terminal within the transmission area. The
item “transmission distance” 73 is inputted four of
transmission distance benchmarks for each priority-
based group. Specifically, as shown in this item, the
transmission distance benchmarks 0, 50, 60, and 70 are
set from the upper side in sequence.

First, distances between the sender’s terminal and
receivers’ terminals are calculated from the locations of
all the terminals. Next, the distances are compared with
the benchmarks of the item “transmission distance” 73.
Then, the distance flag 72 of the respective receivers’
terminals is switched on an ON-state when receivers’
terminals are within each of the transmission areas.
Then, the same kind of information is transmitted to the
terminals of the ON-state. Periodically the locations of

receivers’ terminals are checked.
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Figure 4 A diagram showing an example of a database for
terminals according to the second embodiment

The two ideas of the embodiments 3 and 4 will be
sequentially described metaphorically using cases of
commercial transactions as follows.

First, each salesperson has each sales quota of a
product. The sales quota implies setting a numerical
target of terminals in the embodiment 3. When a
settlement period approaches, he/she wants to convey
product information to the highest prioritized member
group (A) insofar as possible to sell the product even
if far away. That implies a sender hopes to transmit
emergency information as long as family members are
within the maximum transmission area. The interest
level to the product is gradually degraded along the
customer groups from B to C. In case of the lowest
prioritized customer group (D) who has no interest
in the information, conveying the information to the
group (D) will come to nothing. In other words, the
above idea to convey the product information to the
customers of priority-based groups is corresponding to
the embodiment 3.

Next, for a seller of fresh food, freshness is top
priority. The seller has bought a lot of fresh foods at fish
and vegetable markets. The seller wants to sell all foods
today. The amount of foods implies setting a numerical

target of terminals in the embodiment 4. Since

freshness is important, the seller wants to sell them to
customers in the neighborhood in the first place. The
neighborhood implies a minimum transmission area.
However, the foods are unsold and remain. Therefore
the seller will travel a little way away and sell the foods
to a good customer group (A) who always buy them.
Traveling a little way implies a spread transmission area.
Since the foods still remain, the seller will go to sell
them to a lower prioritized customer group (B) who will
probably buy them. The seller does well in business.
In other words, the above idea to not go far and to sell
them from nearby customers is corresponding to the
embodiment 4.

The embodiments 3 and 4 set a numerical target of
terminals, because a sender needs more rescuers when
the sender has encountered a dangerous situation. The
numerical target of terminals within transmission areas
is set to 30 people.

Further, in these embodiments, the interval of
distance is set to 10 km. A transmission area with a
radius of 50 km, in which a receiver can rescue within
about 30-minutes car ride, is set as the minimum
transmission area 20 a.

The embodiments 3 and 4 will be described more
fully hereinafter with reference to FIGs. 5 to 7, and
FIGs. 8 to 10, respectively. The former embodiment
prioritizes the group selected over the transmission
area set, and the latter embodiment gives priority
to the transmission area being spread from near to
far centered at the sender’s terminal over the group

selected.

4. Third Embodiment

The idea of the embodiment 3 is that when a sender
has encountered a dangerous situation, the sender
wants members with a high priority such as family
members or friends to come to the rescue, even if far
away as long as within each of transmission areas.

FIGs. 5 to 7 illustrate the embodiment 3 in which
using a numerical target of terminals, the receivers’
terminals are decided by incrementally spreading a
transmission area from a minimum to a maximum
regarding each priority-based group. First, FIG. 5 is a
schematic diagram for a group-prioritized mode. FIG.
5 A shows the group A selected, FIG. 5B shows the
groups A and B selected, and FIG. 5 C shows the groups
A, B, and C selected. These drawings shade the groups
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Figure 5 A diagram showing the group-prioritized mode
according to the third embodiment. Selecting the
groups A, B, and C and incrementally spreading
the transmission area from the minimum to the
maximum area

selected.

In FIG. 5 A, firstly the highest priority-based group
A 31 is selected as an initial group. Next, the interval of
distance 10 km incrementally spreads a transmission
area from a minimum transmission area 20a (the dotted
line area) to a maximum transmission area 20c¢ (the
solid line area), and a number of the receivers’ terminals
selected is counted up in each case. That is, the number
of the receivers’ terminals is counted up to the maximum
transmission area, but the terminals exceeded that
area are not counted. Only just 3 people are within the
maximum transmission area with the radius 70 km.

Since the above three people are not equal to or
greater than the numerical target of 30 people, the group
B is added in FIG. 5 B, and the interval of distance
10 km incrementally spreads a transmission area as
described above in FIG. 5A. As a result, a subtotal

number of the receivers’ terminals is 13.

Since the number of 13 is less than the numerical
target of 30 yet, the group C is further added in FIG. 5 C.
Although the interval of distance 10 km incrementally
spreads a transmission area from the minimum
transmission area, in the group C, a number of the
receivers’ terminals increases up to 18 in the maximum
transmission area 20c. A subtotal number counts 31
people. The number of 31 is greater than the numerical
target of 30 people.

The three examples of a database of the maximum
transmission area with 70 km in FIGs. 5A, 5B and 5C
respectively correspond to FIGs. 6 A, 6 B and 6 C.

The item “Group selection (referred as G selection
flag, hereinafter)” 70 in FIG. 6 A is switched on an ON-
state when a group is selected. Therefore, in the FIG.
6 A where only the family group (A) 31 is selected,
the G selection flag 70 of the group A is the ON-state.
The friends group (B) 32, the “educational institution,
business enterprise, public institution” group (C) 33 and
the “registered members of an app” group (D) 34 are not
selected. So the flag 70 remains on the OFF-state there.

Receiver’s terminals within a transmission area are
chosen as follows. First, distances between the sender’s
terminal and receivers’ terminals are calculated from
the locations of all the terminals. Next, the distances are
compared with, for example, the maximum transmission
distance 70km. Then, the distance flag 72 of the
respective receivers’ terminals is switched on an ON-
state within the maximum transmission area 20c¢ of
70km.

A selection flag 71 is decided on an ON/OFF-state
by a logical product (AND) of the distance flag 72 and
the G selection flag 70. Therefore, the sender transmits
emergency information to the receivers whose selection
flag 71 are the ON-state. In FIG. 6 A, a number of the
selection flag 71 with the ON-state is three people.

Since the three people is less than the numerical
target of 30 people, in FIG. 6 B, the G selection flag 70 of
the group B is set on the ON-state. The number of 10 for
the group B is added. And the number of the selection
flag 71 with the ON-state is totally 13 people.

Since the number of 13 is less than the numerical
target of 30 people yet, in FIG. 6 C, the G selection flag
70 of the group C is further set on the ON-state. The
number of the selection flag 71 with the ON-state shows
totally 31 people. Periodically the locations of receivers’

terminals are checked.
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Figure 6 A diagram showing an example of the database
for the terminals according to the third
embodiment. Selecting the groups A, B, and C
within the maximum transmission area 70km

FIG. 7 is a flow diagram for choosing receivers’
terminals under a condition of a group-prioritized
mode. The receivers are beforehand divided to priority-
based groups such as “family”, “friends”, “educational
institution, business enterprise, public institution”,
“registered members of an app” (step S11).

At a time of starting the app, the highest priority-
based group is selected as an initial group (step S12).
Next, the minimum transmission area is set (step S13).
A number of the receivers’ terminals is counted at
that time. The number is the subtotal of the ON-state
of the selection flag 71 in the databases (see FIG. 6).
Whether a number of the receivers’ terminals is equal to
or greater than the numerical target or not is checked.
If the number has not been reached to the numerical
target (NO at step S14), the transmission area is spread
by one step at the incremental interval of distance (step
S15).

Then, whether a transmission area reaches the
maximum transmission area or not is checked, and

if not reaching the maximum area (NO at step S16),
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Figure 7 A flow diagram showing choice of receivers’
terminals under a condition of the group-
prioritized mode according to the third
embodiment

the process returns to step S14. If a number of the
receivers’ terminals is equal to or greater than the
numerical target (YES at step S14), the receivers’
terminals is chosen (step S18). If a number of the
receivers’ terminals is not equal to or greater than the
numerical target (NO at step S14), the transmission
area is further spread by one step at the incremental
interval of distance (step S15). When the maximum
transmission area is reached (YES at step S16), another
lower priority-based group is further added (step S17).
The minimum transmission area is set again (step S13),
and then these steps S13 to S17 are repeated.

5. Fourth Embodiment

The idea of the embodiment 4 is that a sender wants
all the receivers within the minimum transmission area
to come to the rescue as soon as possible. Uncertainty
about the identity of the receivers becomes secondary
to emergency itself in a dangerous situation. The
numerical target of terminals here is set on 30 people as
that numerical target in the embodiment 3.

FIGs. 8 to 10 illustrate the embodiment 4 in which
using a numerical target of terminals, the receivers’
terminals are decided by adding from the highest
to the lowest priority-based group regarding each
transmission area. FIG. 8 is a schematic diagram for a
transmission-area-prioritized mode. FIG. 8 A shows the
groups A and B selected, FIG. 8 B shows the groups
A, B and C selected, FIG. 8 C shows the groups A, B,
C and D selected. Also in FIGs. 8 A, 8 B, and 8 C, in
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Figure 8 A diagram showing the transmission-area-
prioritized mode according to the fourth
embodiment. Selecting the groups A, B, C and D
within the transmission areas 50km and 60km

which each transmission distance is 50 km. FIG. 8 D
shows the groups A, B, C and D selected, within the
transmission area of 60 km. These drawings shade the
groups selected. The receivers’ terminals within the
transmission area are distinguished by darker shading.
First, a transmission area is set from the minimum
transmission area 20a with 50 km as an initial area.
Next, sequentially adding a group from the highest to
the lowest priority-based group, and a number of the
receivers’ terminals selected is counted up in each case.
In FIG. 8 A, only four people are within the minimum
transmission area 20a with the groups A and B.

Since the four people is less than the numerical target

of 30 people, group C is added in FIG. 8 B, and a number
of receivers’ terminals is counted within the minimum
transmission area with the groups A, B, and C. As a
result, the subtotal number of the receivers’ terminals is
8.

Since the number of 8 is less than the numerical
target of 30 yet, the lowest priority-based group D is
further added in FIG. 8 C. The subtotal number of
receivers’ terminals within the minimum transmission
area is 18 people.

Even with the addition of the lowest priority-based
group D, a number of receivers’ terminals is less than
the numerical target of 30. Therefore the transmission
area is spread by one step at the incremental interval of
distance in FIG. 8 D.

As sequentially adding the groups A, B, C and D in
the spread transmission area 20b, a total number of
receivers’ terminals selected is 36 people. This number
of 36 is greater than the numerical target of 30 people.
However, when the total number of receivers’ terminals
is less than the numerical target even if a transmission
area reaches the maximum transmission area 20c¢
with all the receivers, a number of receivers’ terminals
selected is determined at that point (see the annotation
in TABLE 1). The three examples of a database of
the transmission area with 50 km in FIGs. 8 A, 8 B
and 8 C respectively correspond to FIGs. 9 A, 9 B and
9 C. The example of a database with 60 km in FIG. 8 D
corresponds to FIG. 9 D.

The item “G selection” 70 in FIG. 9 is switched on
an ON-state when a group is selected. In FIG. 9 A, the
groups A and B are selected. In FIG. 9 B, the groups A,
B and C are selected. In FIGs. 9 C and 9 D, the groups
A, B, C and D are selected. The G selection flags 70
corresponding to each group set the ON-state in FIGs.
9Ato 9D.

A selection flag 71 is decided on an ON/OFF-state by
alogical product (AND) of the distance flag 72 and the G
selection flag 70. In FIG. 9 A, a number of the selection
flag 71 with the ON-state is four people.

Since the four people is less than the numerical target
of 30 people, in FIG. 9 B, the G selection flag 70 of the
group C is set on the ON-state. The number of 4 with
the group C is added. And a number of the selection flag
71 with the ON-state is totally 8 people.

Since the number of 8 is less than the numerical

target of 30 people yet, in FIG. 9 C, the G selection flag
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Figure 9 A diagram showing an example of the database
for the terminals according to the fourth
embodiment. Selecting the groups A, B, C and D
within the transmission areas 50km and 60km

70 of the group D is further set on the ON-state. And
a number of the selection flag 71 with the ON-state is
totally 18 people.

Even with the addition of the lowest priority-based
group D, a number of receivers’ terminals is less than
the numerical target of 30. Therefore the transmission
area is spread by one step at the incremental interval
of distance. The groups from A to D are sequentially
added, and a number of the selection flag 71 with the
ON-state at the last addition of the group D shows
totally 36 people in FIG. 9 D. As in embodiments 1 to
3, the locations of receivers’ terminals are periodically
checked.

FIG. 10 is a flow diagram for choosing receivers’
terminals under a condition of a transmission-area-
prioritized mode. The step of S21 is the same as that of
S11.

At a time of starting an app, a minimum transmission
area is set as an initial area (step S22). Next, the highest
priority-based group is selected as an initial group (step

S23). A number of the receivers’ terminals is counted
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Figure 10 A flow diagram showing choice of receivers’
terminals under a condition of the transmission-
area-prioritized mode according to the fourth
embodiment

at that time. The number is a subtotal of the ON-state
of the selection flag 71 in the databases (see FIG. 9).
Whether a number of the receivers’ terminals is equal to
or greater than the numerical target or not is checked.
If the number has not been reached to the numerical
target (NO at step S24), another lower priority-based
group is further added (step S25).

Then, whether the lowest priority-based group is
added or not is checked, and if not adding the lowest
group (NO at step S26), the process returns to step
S24.If a number of the receivers’ terminals is equal to or
greater than the numerical target (YES at step S24), the
receivers’ terminals is chosen (step S28). If a number
of the receivers’ terminals is not equal to or greater than
the numerical target (NO at step S24), another lower
priority-based group is further added (step S25). When
the lowest priority-based group is added (YES at step
S26), a transmission area by one step is spread at the
incremental interval of distance (step S27). the highest
priority-based group is selected again (step S23), and
then these steps S23 to S27 are repeated.

Regarding trusted members, in general, family
members (A) 31 and friends (B) 32 are unfailing. “An
educational institution, a business enterprise, and a
public institution” (C) 33 and “registered members of
an app” (D) 34 are further added to both groups A and
B. This means a deterioration of confidence of whole
members. If a sender is concerned about lowering
the level of confidence, the sender do not select the

lowest priority-based group D. If only the group C



33 is added to groups A and B, uncertainty about the
identity of members is cast aside since individual
information is unique. In this case, however, if a sender
sets a numerical target of receivers’ terminals to a
larger number, that number may be not obtained (see
annotation in TABLE 1).

Now, in order to transmit emergency information
to receivers, the database shown in FIGs. 2 and 4
may be stored at a sender’s terminal. The database
of the sender’'s member, however, can be also stored
in a management server due to make things more
manageable. In the latter case, of course, a set of
priority-based groups on receivers’ terminals for a
sender’s terminal is different among sets of the priority-
based groups for the plurality of senders’ terminals

belonging to the plurality of sub-databases respectively.

6. Fifth Embodiment

The idea of embodiment 5 comprises both idea of the
embodiments 1 and 2. Multiple copies of an immobile
virtual sender are made, and a plurality of the senders is
disposed at different positions within a range of human
activities, then a plurality of sub-databases having the
different positions is stored in a management server.
In other words, the plurality of sub-databases for the
immobile virtual senders’ terminals is stored in the
management server.

The positions, that is, the locations of the plurality
of the immobile virtual senders’ terminals in the sub-
databases are only different from each other. Everything
else such as each of priority-based groups on receivers’
terminals, however, is common among the sub-
databases. Where, the priority-based group includes
terminal IDs for receivers’ terminals and members
which are divided based on a predetermined priority.

As an initial step, when a receiver applies for registration
of an app, the applicant is grouped into a member of
priority-based groups depending on a fee schedule. Since
a sub-database having a location of a sender’s terminal
is stored in a management server, locations of receivers’
terminals are sent to the management server. And then,
the app performs calculating the distances between the
sender’s terminal and the receivers’ terminals, checking
whether a receiver's terminal is within a transmission area
or not, and transmitting at least one kind of information
to the priority-based groups. The foregoing procedure is

performed in the management server.

From the above idea, FIG. 11 A is a diagram showing
five virtual senders’ terminals (referred to as virtual
transmission spots, hereinafter) and transmission areas
20a and 20b respectively disposed in a theme park. And
FIG. 11B is a display example showing two different
kinds of information for the transmission areas 20a and
20D at the P1 transmission spot in the theme park.

FIG. 11 A shows virtual transmission spots in the
theme park, that is, virtual information kiosks. A
plurality of the virtual transmission spots P1 to P5
transmitting various information is disposed at different
positions in the theme park. A database administrator
can translate the positions of virtual transmission spots
in step with the attractive makeover of the theme park.

When a receiver enters a transmission area centered
on one of the virtual transmission spots, the one
spot transmits a content of information as “How an
amusement attraction or a restaurant is congested,

and where an event is held” to receivers’ terminals in

(A)

o P, ~ Py : Virtual sender
Transmission areas

in atheme park A~
Y

I 3L A
[attraction 3] %

- /:r/d//A __attraction4
7 \ 7 <
[ @ ! ——T T
. L P ' attraction 2 y -
T ]

!

Silvery information

for area 20a

Gloden information

for area 20b

You are within the P1

You are within the P1

B) spot. If you would like spot. If you would like
information to find out related to find out related
from P1 spot information, please click information, please click

the following facility name. | | the following facility name.

attraction 1 attraction 1
attraction 2 attraction 2
attraction 3 attraction 3

attraction 4

restaurant 1

Figure 11 A diagram showing five virtual senders having
two transmission areas centered at each of
the five senders disposed in a theme park (A)
and showing two different kinds of information
transmitted from a management server
belonging to the theme park (B) according to
the fifth embodiment



the theme park. Not only the display of information
on the receiver’s terminal can be seen but also can get
numbered admission tickets of distant attractions, or can
be ordered from the receiver’s terminal while far away.

Since the information is not reached because the
receiver is far from the transmission spot, if the receiver
paid a higher fee, the information could reach the
receiver. As shown in FIG. 11B, a silvery member
ranked lower can obtain a low-value-added information
if the receiver is within the transmission area 20a (for
example, the transmission distance is 100 m), but if
the receiver paid a higher fee as a golden member
ranked higher, the transmission area for the golden
member could spread to the transmission area 20b
(for example, the transmission distance is 200 m) with
a high-value-added information. Where, the groups
of the transmission area 20a with a low-value-added
information and the transmission area 20b with a high-
value-added information is determined by depending on
a fee schedule.

FIG. 12 is a diagram showing an example of a
database having sub-databases for a plurality of virtual
senders’ terminals in the management server. In order
to dispose a plurality of virtual transmission spots, five
sub-databases having their spots P1 to P5 are stored
in the management server. The foregoing priority-
based group including terminal IDs for receivers’
terminals and members depended on a fee schedule is

repeatedly copied five times to each sub-database. In a

Database having sub-database in management server

(
Database for terminals Database for terminals

(P1: Tran_area 100m, 200m) (P2: Tran_area 100m, 200m)

Terminal Distance Transmission Terminal Distance Transmission «-
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Figure 12 A diagram showing an example of a database
having five sub-databases for the five senders
in the management server according to the fifth
embodiment

transmission procedure, first, distances between the five
virtual transmission spots and the receivers’ terminals
are calculated with GPS locations, and then compared
with the transmission distances 100m and 200m set
from each transmission spot. If the receiver is within
the transmission area 20a or 20b, a distance flag 72 for
each receiver’s terminal is set on an ON-state. Then,
the virtual transmission spots transmit low-value-added
information or high-value-added one to members of
priority-based groups respectively.

For example, referring to the sub-database at the P1
spot in FIG. 12, the distance flag 72 of terminal ID C001
is the ON-state. In this case, the silvery information
shown in FIG. 11B is transmitted to the terminal ID
CO001.

The groups shown in FIGs. 11 and 12 are divided
based on a fee schedule. In FIG. 12, however, those
who have not paid a fee are also registered members.
In this drawing, since the distance flag 72 is the OFF-
state by comparing with the transmission distance 0 m,
information is not transmitted. Generally, if a receiver
does not pay the fee, the receiver will never become a
registered member. However, interpreting in a broad
sense, a receiver who does not pay the fee can be
regarded as a lower priority member than the registered
member.

The idea of the embodiment 5 as shown in FIG. 11
can also dispose a plurality of virtual transmission spots
in a wide open space where there is no amusement
facility. The wide open space can be transformed from
a bland space into an enjoyable one by devising things
such as sounds from a speaker on a receiver’'s terminal
and anime heroes on the terminal display when the
receiver enters a transmission area around a virtual
transmission spot.

In addition, a range of human activities includes
exhibition areas within the gallery / museum where
an audio assist for exhibits is used, expressways and
highways where early knowing of signposts is desired,
and sea areas where a boat owner rightly guides an
angler toward fishing spots.

Finally, the databases of Embodiments 1 to 4 can be
stored in a sender’s terminal or in a management server.
However, in the databases as in shown in FIG. 12 case,
terminal IDs of receivers’ terminals in each sub-database
at the senders’ positions P1 to P5 in those embodiments

are different among the sub-databases for the senders’



terminals.

7. Conclusion

You may think about which is better whether the
database should be stored in the sender’s terminal or
in the management server. Since an electric power is
consumed in a large amount when a terminal obtains
many GPS informations, in the current technology,
it seems to be better that the database should be
stored in the management server, due to ease of data
management as well.

When the database stored in the management server,
a sender’s terminal obtains the current location having
GPS and transmits the location to the management
server. After that, subsequent steps such as classifying
receivers’ terminals into priority-based groups, selecting
a group according to the priority, and confirming
whether terminals are within a transmission area or
not, are performed in the management server. That is,
most of the above transmission steps is performed in the
management server.

By adopting the embodiments 1 to 4 as described
above, these inventions give a sender more secure
feeling when the sender has encountered a dangerous

situation.
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Abstract

By adding an add-in called Class Notebook to OneNote, it becomes possible to register students, distribute pages all at once,

and review and input pages. As a result, materials and assignments can be easily distributed to all students, input contents of each

student can be quickly viewed, and scores and comments can be written. It is an alternative to print distribution and attachment

of materials by e-mail, and is considered a tool that can support education through electronic media called Class Notebook.

Furthermore, since OneNote can be used from a smartphone, it seems that it may be useful for class support even with a small

screen from a general classroom as well as a personal computer room.
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A Consideration on the selection of TAT pictures
Hiroshi Urata

Abstract
It is known that the standard presentation of TAT pictures has been established several times and revised through the selection
from “old standbys” and other candidate pictures.
Even though Murray provided instructions on the selection and order of presentation from the D-series of pictures in his manual,
many use them in their own way.
In this paper, the author confirms how Murray and other HPC members selected the pictures and decided the order of
presentation. In addition, the author discusses why many practitioners select and present pictures in their own way against

Murray’s original scheme.

Keywords : Thematic Apperception Test
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Problems faced by pediatric patient with allergies to multiple antigens and
issues in nutritional diet guidance

Tomoko Noma', Kayoko Sato®, Shinichi Yamada®

Abstract

The case of pediatric patient with multi-antigen food allergies for whom dietitians found guidance to be difficult was reviewed and
their issues with having allergies to multiple antigens and nutritional guidance methods were assessed. The patient was diagnosed
with food allergies to multiple antigens at the time of onset and received guidance on strict elimination. Afterwards, the patient
visited the present clinic with a chief complaint of poor weight gain. Although nutritional diet guidance was performed for 3 years
at the clinic, weight gain did not improve. By reviewing the nutritional guidance provided for this patient, and investigated the
difficulty. The results showed that the patient’s guardian’s “anxiety regarding intake” and “biased assumptions” with the guidance
on strict elimination received at the initial stage were stronger than what the dietitian had expected, and the patient had a tendency
to refuse intake with increasing age. These two points then led to poor weight gain of the patient. It was suggested that patient
education in the early stage influenced the psychological burden of the patient and their guardian, and affected the nutritional diet
guidance afterwards. Therefore, it appeared that individually-tailored nutritional guidance is important for patients with similar
psychological backgrounds by incorporating not only counseling techniques such as listening, receptiveness, and empathy, but also

methods such as Narrative Based Medicine, which emphasizes the patient’s history of treatment and the values of guardians.

Keywords : Complete elimination, multi-antigen food allergy, narrative based medicine, nutritional diet guidance, poor weight gain

l. Introduction

The prevalence of food allergies in Japan is reported
to be approximately 10% in infants and about 5% in
3 -year-old children"’, with frequent occurrence during
infancy. In the pediatric clinic in T-prefecture, nutritional
guidance is carried out in about 400 patients by 4
registered dietitians in charge per year. The features of
nutritional guidance at this clinic are the high follow-up
examination rate of patients, with an average number of
visits is about 3.24 of re-examinations and, in some case,
this number exceeding 21 times®. This continuous
nutritional guidance is implemented according to
the four principles of the “Food allergy medical care
guidelines 2016,”* including (1) minimum required
elimination, (2) assurance of safety, (3) consideration
of nutrition, and (4 ) conduct based on the maintenance

of the patient’s family’s quality of life. However, it

is not easy to carry out this principle reliably in the
complex and rare cases such as allergic patients to
multiple antigens. Even if nutritional guidance using
counseling techniques such as listening, receptiveness,
and empathy is provided, there are many patients who
refuse to take food, which easily results in anemia®.
The review of the cases is expected to lead to the re-
establishment of appropriate guidance methods and
the improvement of skills for subsequent patient
guidance”’.

In this study, the nutritional guidance carried out
for 3 years with less improvement were re-evaluated,
and the issues of the guidance method were discussed.
To evaluate the classification of issues and the
countermeasures, we applied Bandura’s social cognitive
theory widely used in nutrition education and health

promotion programs was used®®. Improvement of
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1 Department of Nutrition, College of Nutrition, Koshien University

2 The TSK Dietetic Association
3 Yamada Children’s Clinic



Nutritional Diet Instruction Form

Individual counselling (Initial/Continued) Calculation (Addition/Non-addition)

Date instructions given: Year =~ Month Day

Patient ID: Name: Date of birth: Year  Month Day Sex: M/F

Height: cm Weight: kg

Disease name: Food allergy Immediate reaction (yes, no) History of anaphylaxis (yes, no)
Atopic dermatitis Failure to gain weight ~ Obesity Constipation Anemia
Other

Instructed According to Dietary Standards

Nutritional level: | Weaning food (1 meal, 2 meals, 3 meals, completion period)  Infant/School-aged children food

Instructions Elimination diet Basic diet for allergies =~ Weaning food

Obesity improvement, anemia, guidance on oral immunotherapy

Elimination diet instructions

Child’s elimination diet

Eliminated food, Chicken Eggs, Milk, Wheat, Soybeans, Fish, Sesame, Complete
elimination, up to how many gram

Other food, Shellfish, Mollusks, Fish eggs, Buckwheat, Peanuts, Nuts, Sesame, Fruits

Metals (Ni Co heavy Cr Mn Zn Sn Cu) ( )

Mother’s elimination diet

Eliminated food, Chicken Eggs, Milk, Wheat, Soybeans, Fish, Sesame, Complete
elimination, up to how many gram

Other food, Shellfish, Mollusks, Fish eggs, Buckwheat, Peanuts, Nuts, Sesame, Fruits
Metals (Ni Co heavy Cr Mn Zn Sn Cu) ( )

*¢ Nutritional diet counseling record 3

Date and time conducted: Year Month Day : to : Dietician in charge
Patient Person himself/herself, Mother Number of counseling sessions (first or continued session # )
S:

O:

Information to be conveyed to the physician

Next session Around Month Day

Figure 1. Nutritional Diet Instruction Form

The document is composed of both physician’s instructions and a nutritional diet record filled by a dietitian.




the nutritional guidance to this patient with multiple
allergic antigen was also considered based on the
social cognitive theory which includes the concept of
mutual decision-making, and the idea that the behavior
of a person is mutually influenced by “individual”,

“behavioral”, and “environmental” factors.

Il. Methods

The subject was child with food allergies and his
guardians (parents) who underwent a total of 12
nutritional guidance between November 2015 and
December 2018. We evaluated the change over time
in status of intake and body weight of the patient from
the nutritional instruction form, and extracted the
awareness and issues regarding food in the patient and
his parents. The nutritional instruction form consists
of an order sheet at the upper half and a nutritional
instruction record at the bottom half, which is filled-
in by the pediatrician at each medical examination and
by a dietitian after providing nutritional instructions,
respectively (Fig.1). Ethical considerations were
provided verbally to patient and the parents and written
consent was obtained. This study complied with the
“Guidelines for the Protection of Patient Privacy
in Medical Research, Including Case Reports, and
Presentations of Scientific Society Studies” (Council of
Surgical Associations, April 6, 2004) .

[1l. Results

(1) Initial findings and course

1. Patient: 1 year and 5 months old, male.at first visit
2. Chief complaint: Poor weight gain

3. Family history: None

4. Past history: Food allergy to multiple antigens, atopic
dermatitis, complete breastfeeding, eczema appeared
from around 4 months of age, and the complete
elimination of chicken eggs, milk, wheat, soybean,
potato, chicken meat and foods containing these was
started based on the orders of a nearby physician.
Seasonings were switched to those compatible with
allergies.

5. Weight: 8.9 kg (10" percentile) ™

6. Laboratory findings: Hemoglobin (Hb) - 11.5 g/dL,
and serum antigen-specific IgE-antibody levels (CAP
assay) were class 3 (positive) for egg whites, class 3
(positive) for milk, class 4 (positive) for wheat, and

class 3 (positive) for soybeans.

7. Nutritional diet guidance: Elimination (chicken eggs,
milk, wheat, soybeans) and removal of prohibition
(soybeans, potatoes, chicken meat, seasonings for
allergies). Based on information received from the
guardians regarding meal contents, guidance on
the intake of milk alternative milk allergies was
also provided as there was a concern about calcium
deficiency arising. In addition, the food diary was guided
in order to take an information on the ingested food of
the patient.

8. Clinical course

1) Change in weight: Temporary improvement from
the 10™ percentile at initial presentation to the 25-50™
percentile at the third (age: 1 year and 11 months)
nutritional diet guidance session was observed,;
however, the patient did not go above the 50™ percentile
thereafter, and poor weight gain did not improve. Figure
2 shows the changes in body weight of the patient
plotted onto the body growth curve (body weight) of
infants and young children (males) conducted by the
Ministry of Health, Labor and Welfare (MHLW) in 2010

on infants nationwide'”.

Weight (kg)
\
. X

12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57
Age (M)

Figure 2. Changes of body weight

The figure indicates a growth curve as a result of a survey
conducted by the Ministry of Health, Labor and Welfare in 2010 on
the weight of infants aged 14 days or older and before attending
elementary school. The broken line and the solid line indicate the
median and 10™ percentile at each age, respectively. The body
weight of the pediatric patient from the initial examination onward
is shown as “@”. M indicates the number of months.

2) Onset of anemia: The level of patient’s Hb was
11.5g/dL at the time of initial diagnosis, already
showing a trend for anemia. The level of Hb became
low at 11.0g/dL at the age of 2 years and 4 months,
and iron preparations were prescribed until the level of
Hb improved to 12.6 g/dL at the age of 2 years and 7
months.

3) Oral food challenge test (OFC): OFC of egg white,



wheat, and milk was performed.

(D Egg white OFC was performed at the age of 2
years and 0 months of age at the clinic. Based on
the result, the ingestion of egg white was started at
0.5 g and hard-boiled for 20 minutes, after which
the amount was increased to 1 g - 2g - 5g. The
patient did not refuse and was able to eat it without
seasoning. After ingesting 5 g, the patient vomited
30 minutes. The instruction was corrected to “take
eggs hard-boiled for 20 minutes for at least 4 days
a week starting from 2 g. If there are no symptoms,
the amount should be increased by 20% every
week.”

(2)Wheat OFC was performed at a cooperating
general hospital when the patient was 2 years
and 5 months old. Boiled Japanese wheat noodles
were started at 0.5g and ingestion of up to 2 g
was allowed. The provided instruction was to “take
boiled Japanese wheat noodles from 2 g at least 4
days a week. If there are no symptoms, the amount
should be increased by 0.5 g every week.”

(3®Milk OFC was performed at a cooperating general
hospital when the patient was 3 years and 2
months old. Ingestion of milk was started at 0.5ml
as is and vomiting occurred after ingestion of
3.5ml of milk. The provided instruction was “the
amount should be increased by 0.1ml every 2
weeks if the patient takes 0.5ml for at least 4 days

a week and has no symptoms.”

(2 ) Identification of possible issues

The patient was proven to fall around the 10"
percentile when body weight was assessed based on
the body growth curve (body weight)®’ of infant and
young children (boy) released every 10 years by the
MHLW. The nutritional guidance provided by the
dietitian in charge was carried out 12 times during
medical examination, the poor weight gain did not
improve. Six possible issues that led to poor weight gain,
which were experienced by the patient and guardian,
were retrieved from the nutritional guidance records.
(1) in appropriate food elimination, (2) dietary bias in
pediatric patient, (3) excessive anxiety and confusion of
guardian, (4) insufficient knowledge of guardian, (5)
insufficient understanding of guidance and explanation
from healthcare professionals, and (6) excessive

burden on guardian.

(3 ) Analysis and classification of the issues

The six issues that we selected were classified into
individual, behavioral, and environmental factors
according to the concept of mutual determinism in social
cognitive theory®™®.

1) Individual factors

Individual factors include “Outcome expectations”,
“Self-efficacy”, and “Observational learning”. “Outcome
expectations” are the expectations that one’s behavior
will have some consequence. “Outcome expectations”
are elevated when individuals are confident in the
expected outcome and think the outcome is valuable,
and this is the basis for behavioral change®. In this
case, (4) insufficient knowledge of guardian and
(5) insufficient understanding of guidance and
explanation from healthcare professionals, as well as
with (6) an excessive burden on guardian, may have
resulted in lower outcome expectations, which may
explain why this did not lead to behavioral changes in
the patient.

“Self-efficacy” is the expectation that one will be
able to carry out actions that will lead to outcomes.
Therefore, (3) excessive anxiety and confusion of
guardian, (5) insufficient understanding of guidance
and explanation from healthcare professionals, and
(6) excessive burden on guardians seemed to have
lowered the feeling of self-efficacy in the patient and led
to (2) dietary bias in the patient.

“Observational learning” is the learning of new
behaviors that results from simply looking at or
listening to other people’s behaviors without the person
actually experiencing it themselves®. Based on the
dietary behavior patterns of the family, continuation of
(1) inappropriate food elimination and avoidance of
(6) excessive burden on guardian were considered as
possibly causing the poor weight gain of the patient.

Therefore, the six issues found from nutrition records
were divided into three categories of individual factors
as follows:

(a) Outcome expectations: (4), (5), (6)

(b) Self-efficacy: (2), (3), (5), (6)

(c) Observational learning: (1), (6)

2) Behavioral factors

Behavioral factors include “Self-control”, which is the
ability to lead to a change in behavior, “Goal-setting”,
and “Self-monitoring”. The ability to lead to a change



in behavior is to have knowledge and skills required
to carry out a behavior”. For “Self-regulation”, (3)
excessive anxiety and confusion of guardian may have
led to inadequate management of (1) inappropriate
food elimination, which may have led to a poor weigh
gain for the patient. As a result, it was considered that
inappropriate “Self-regulation” did not lead to the goal
setting of weight gain of the patient. (1) inappropriate
food elimination, (3) excessive anxiety and confusion,
as well as (6) excessive burden on guardians might
affect “goal setting”. Both (2) dietary bias in pediatric
patient and (3) excessive anxiety and confusion of
guardian could also disturb “Self-monitoring”. The four
issues were divided into three categories of behavioral
factors as follows:

(a) Self-regulation: (1), (3)

(b) Goal-setting: (1), (3), (6)

(¢) Self-monitoring: (2), (3)

3) Environmental factors

Environmental factors include “Physical” and “Social”
environmental factors. The “Physical factor” is whether
or not it is easy to purchase the appropriate food, and
the “Social factor” is the objective factor of whether or
not the family eats the food. In the case of the patient,
(6) excessive burden on guardians as a “Physical
environmental factor” was inferred from the nutritional
guidance session. As a “Social environmental factor”,
(3) excessive anxiety and confusion among guardians
and (4) insufficient knowledge and understanding of
guardians were likely to have resulted in the inadequate
provision of food and (1) inappropriate food elimination.
For “Environmental factors”, the four issues were
divided into two categories as follows:

(a) Physical environmental factor: (6)

(b) Social environmental factors: (1), (3), (4)

(4 ) Improvement measures for nutritional diet guidance

We considered improvement measures based on
the analysis of issues classified based on mutual
determinism, a concept in “Social cognitive theory”.
As improvement measures for “Individual factors”,
it was thought that increasing the knowledge and
awareness of guardians led to the improvement of the
diet of patients. Healthcare workers were required to
encourage participation in classes for food allergies

and to introduce teaching materials where actions can

be observed as a reference such as DVDs in order to
increase awareness.

In terms of “behavioral factors”, it seemed to be
effective to understand the factors causing inappropriate
food elimination, excessive anxiety and confusion of
guardians. Then, it is important to set realistic goals of
weight gain in patients such as appropriate food intake
and improving dietary bias in patients and to assist
patients and guardians in becoming objectively aware
of outcome goals, and to have confidence in each action
possible.

As one of measures to improve “Environmental
factors”, to reduce physical factors a more detailed
cooking method including time reduction to parents was
proposed. This could lead to the provision of appropriate
meals to patients by reducing the burden of daily meal
preparation.

For improving the social environment factor,
providing both connection with other family members
under the same environment and access to healthcare
workers who can be consulted at any time seemed
to be effective to reduce anxiety and confusion
among guardians and to increase the knowledge
and understanding of guardians. Practically, it was
suggested that the establishment of a “patient family
association” that enables connections between patients

with the same food allergies might be effective.

IV. Discussion

The cases of patients with multi-antigen food allergies
are increasing, however, there is no routine treatment.
In the present case, difficulty in nutritional dietary
advice was encountered by the dietitian. Re-evaluation
of the present case could provide assessment of several
issues based on the social cognitive theory.

The first issue is the behavioral changes when
guardians and healthcare workers directly worked on
the action of infants with insufficient development. In
other words, changes in guardians as environmental
factors affect both individual factors including
recognition and behaviors of children.

In the present case, it was suggested that the
guardian’s “anxiety regarding intake” and “biased
assumptions” with the guidance on strict elimination
received at the initial stage were strongly affected,
and this hindered the correct understanding of “the

necessary minimum elimination”. Furthermore,



although the healthcare worker carried out guidance
mainly on the correction of individual factor such as
recognition of guardians, it seemed to be rather effective
for the improvement of weight gain to act directly on the
actions and environment of guardians. It also appeared
to be necessary to further suggest participation in
classes regarding weaning food for guardians, and to
raise the individual factors of guardians using outcome
expectation and observation learning.

A previous study reported the case in which the
guardian’s burden worsened due to inappropriate food
elimination instructed by the physician and anxiety
about treatment, nutrition, and future was significantly
strong™”. In the same report, some patients expanded
the number of eliminated foods based on the judgment
of the guardians due to strong anxiety.

Another previous study on childcare of mothers with
food allergic children reported that 56.3% of the studies
addressed the “burden / difficulty” of the mother, and
12.5% of them dealt with the mother’s “anxiety” and
“stress”'?.

In this manner, it seems to be difficult to change
individual factor (recognition) even in adults. In such
instances, Narrative Based Medicine (NBM) method
that has been recently proposed in the clinical practice
is proposed effective'”. According to the Medical
Glossary of the Japanese Association for Acute
Medicine, a narrative is a story and is a clinical approach
to understanding the background of illness and to try
approaches based on the entire personality to the issues
the individual patient tells'”.

Taken together, the present study suggests that
guidance method using social recognition theory may
be required to guide behavioral changes of patients with

complex and multi-antigen food allergies.

V. Conclusions

In this study, we re-evaluated the difficult case of
nutritional guidance to a multi-antigen allergic patient
based on the social cognitive theory. We found a wide
range of problems. Among them, the patient’s guardian’s
“anxiety regarding intake” and “biased assumptions”
were stronger than what the dietician expected and
hindered actions regarding “the necessary minimum
elimination”. It was also found that the patient who was
forced to undergo long-term food elimination had a

tendency to refuse intake due to psychological factors

with age.

These findings remind that the dietitian should
accommodate individual, behavioral, and environmental
factors of the patient following the principle of diet
guidance, and that behavior modification could be

combined with new concepts such as NBM are adopted.
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