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Background factors related to anxiety of mothers of children with

chronic diseases

Chiaki KrtaMrya™', Ayako OHGINO™?, Tomoko ICHINOHE™'

Mitsuko SuzUk1*®, Makiko NARITA™* and Susumu YONESAKA™?

(Received October 31, 2007 ; Accepted December 12, 2007)

Abstract : The purpose of this study was to clarify the background factors relating to the
anxiety of mothers of children with chronic diseases. Subjects were 76 mothers whose child
attended the pediatric outpatient ward at ‘A’ university hospital. We conducted a questionnaire
survey on background factors including the child’s condition, family structure and the person
who supported care of child, and satisfaction with medical and welfare services. Maternal
anxiety was measured by the Japanese version of the State-Trait Anxiety Inventory (STAI)
developed by Shimizu et al. Results revealed that the anxiety of the mother was affected by
living with her parents and receiving assistance from neighbors and friends. In particular, it was
shown that living with her own mother reduced a mother’s anxiety. Thus, we consider the
supporting role of large family to be important in the present nuclear family structure. There
was a negative correlation between satisfaction with medical services and maternal anxiety;

that is, service satisfaction increased when anxiety decreased.

Key words : children with chronic diseases; mother; anxiety; support
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Evaluation of Adult nursing practice by student nurses in this

university: From the student evaluation

Yuka NoTo*', Umi Kup0*?, Maiko KITAJIMA™?
Chieko ITAKI"?, Toshiko ToOMISAWA*? and Kumiko KAWASAKI™'

(Received October 31, 2007 ; Accepted December 12, 2007)

Abstract : We looked back on the teaching activity of giving adult nursing practice practical to
student nurses in this university and analyzed the evaluations of practice collected from them
for 3 years to get a hint on how our nursing education should be improved in future. We used
a scale, developed to evaluate the quality of how students were trained, that had proved reliable
and valid. Results showed that in general they highly valued our practical training and were
satisfied with what they had learned and how they had been taught, closer relationships with
patients, responses from the faculty and nurses, the availability of training records and
conferences, and human environment. On the other hand, they felt dissatisfied with inadequate
orientation, levels of knowledge and action that the faculty and nurses expected students to
have or take, cooperation between the teaching staff and nurses and consistency of training,
purposes and goals of learning and learning tasks, and amount of records. In response to the
above results, we need to encourage individual faculties to raise awareness of improving their
classes and share issues and goals as well as to develop a system that allows us to understand
how classes should be improved in a more specific and realistic way and assess its results.

Key words : Adult nursing practice; Teaching activity; Evaluation of nursing practice
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The Reflection on Experience of Homecare: From Interviews to

Daughters-in-law

Ruriko KipAacHI™', and Atsushi NAKATA™?

(Received October 31, 2007 ; Accepted December 12, 2007)

Abstract : Three informants who continued home care in their roles as daughters-in-law were
instructed to look back on their care giving courses how episodes of their experiences are
related to family life cycles or life circumstances. The individual stories told by the caregivers
were divided into five categories: episodes about assistance for activities of daily living, episodes
about intention or emotional expression on their elder parents-in-law, episodes of caregivers
getting fed up with home care, episodes about support for home care, and episodes about family
circumstances. When a daughter-in-law has more than one of the duties of raising children,
caring for ill family members, and caring for old parents, it becomes excessively burdensome to
her and also makes her face a dilemma of which to attach more importance to among the duties.
She is also affected by how busy her work for a livelihood is, how bad off her family is, and how
cooperative her family members are. We have re-realized that because those background
factors cannot be easily changed by personal efforts, home care is based on the provision of

support according to the relevant family’s individual circumstances.

Key words : homecare; family caregiver; family life cycle; gender

*1 Department of Development and Aging, Division of Health Sciences, Hirosaki University Graduate School of Health
Sciences, 66-1, Hon-cho, Hirosaki-shi, Aomori-ken 036-8564, Japan
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The thoughts/views of the patient and family being in the hospital
suffering from stroke: The result of analyzed interview to

patient and family

Mitusko HAMADA™ " ?, Ruriko KiDAcCHI*® and Tomoko ICHINOHE™*

(Received October 31, 2007 ; Accepted December 25, 2007)

Abstract : In order to clarify of the patient and family thoughts/views suffering from stroke
for two-five months starting from onset period, and find a suggestion about the care of stroke.
The three pairs of patient and family were researched by interview, and analyzed the
thoughts/views suffering from stroke. As a result, we could clarify three categories: [guess,
share, and confirm the thoughts/views of their partner], [take disease and hangover from
stroke], [construct hereafter life], and that both the patients and families had psychological work
with these three categories. The categories [guess, share, and confirm the thoughts/views of
their partner] would be clarified by the interview to both patient and family, and would be
supposed the categories [take disease and hangover from stroke], [construct hereafter life]. It is

needed for nurse to care of patient and family considering there purpose.

Key words : a patient suffering from stroke; family; thought/view about stroke; nurse; interview
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Students learning about peroperative nursing in adult nursing

clinical practice
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Abstract : The purpose of this study was to examine within their clinical practice in adult
nursing. The study included the participation of 30 students from a nursing college of the
university. We examined their reports focusing on what they had learned from peroperative
nursing within their clinical practice.

As a result, we found that we could divide their education into nine categories, and the
content of the material was found to have much in common with the previous study. Moreover,
students were able to provide patients with the care they needed by noticing changes in their
conditions. In the meantime, there were a few descriptions of actions taken to ensure patients’
safety and comfort, as well as assistance offered to their families. It was therefore suggested

that we needed to device our education.

Key words : clinical practice of adult nursing; peroperative nursing
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Behavior and Attitude toward Smoking among Nursing Students

in Aomori Prefecture

Kumiko SA1To*', Noriko OGURA™?, Chikako Kupou™’
Yoshiko NisHIZAWA*?, Mihoko NoDpA™' and Kazuyuki KIDA™?

(Received October 31, 2007 ; Accepted December 25, 2007)

Abstract : The purpose of this research is to investigate consciousness and behavior of
smoking in nursing students in Aomori prefecture. The questionnaire survey was carried out
for 1395 persons who were enrolled in the nursing training facilities and practical nurse training
facilities in Aomori. The participants of the survey are anonymous. The survey showed the
three following results : 1. On smoking rate, the female student was 36.2 % and the male
student was 68.8%. For both sexes, each facility had different rates of smoking; the second year
of nursing schools and technical nursing school students had the highest rate and the
community college students had the lowest rate. 2. The students who started smoking at the
junior high school or high school were 62.4%, and at practical nursing school, nursing school or
junior college were 26. 5%. 3. The smokers and the non-smokers had a different attitude toward
the smoking of the nurses, doctors, people engaged in the medical field and patients. Also they
have different levels of attitude for the role of nurses in regard to smoking. In this role
consulting about smoking with people and recommending to stop smoking are included.
However, smokers tended not to be involved in those acts. From those results, the importance

of an anti-smoking education at nursing schools was suggested.

Key words : nursing students; smoking: smoking prevalence; attitude toward smoking

*1Department of Development and Aging, Division of Health Sciences, Hirosaki University Graduate School of Health
Sciences, 66-1, Hon-cho, Hirosaki-shi, Aomori-ken 036-8564, Japan
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The relationship between the score of New Physical Fitness test
and the score of Health Related test of QOL (SF-36) among the

elderly college students in a local community
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(Received October 31, 2007 ; Accepted December 12, 2007)

Abstract : The purpose of this study was to investigate the relationship between the physical
fitness measured by New Physical Fitness test and QOL measured by Health Related test of
QOL (SF-36). Subjects were the students of the elderly college in T-town. 98 participants (mean
age 74.4 years old) in 2006, and 63 participants (mean age 74.9 years old) in 2007 were studied.
For the statistical analysis, we used Pearson’s correlation coefficient, and p<0.01 were
considered significant. As results, we found a significant relationship between the score of
physical functioning (PF) of SF-36 and the score of 6 minutes walking of New Physical Fitness
test, and between the score of PF and ADL total score. There was no relationship between the
items related to mental function of SF-36 and physical fitness. From these results it was
suggested that there is a relationship between physical fitness and the QOL related to physical
function, but not the QOL related to mental function. Moreover it was suggested that the ability
of daily life activity is more important than the elemental physical fitness to the QOL related to

physical function.

Key words : New Physical Fitness test; Health Related test of Quality of Life (SF-36);
relationship; the elderly college; the healthy elderly
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The application of nonlinear wavelet shrinkage denoising to heavy

ion CT using rotation range shifter

Naruomi YASUDA™', Shinji ABE*?, Katsuyuki NISHIMURA **

4
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Tetsuya TOMIDA™’, Tetsuo INADA™?, Yumiko OHNO™®
Tatsuaki KANAT*®, Yoshie KODERA™’, Akira IWASAKI™'

(Received October 31, 2007 ; Accepted December 12, 2007)

Abstract : Heavy ion therapy has attracted much attention because of the advantages of
physical dose distribution and the high relative biological effectiveness (RBE) of heavy ion
beams compared to X-ray and electron beams. In effective heavy ion therapy, it is necessary to
obtain an accurate distribution of heavy ion stopping power. In fact, heavy ion therapy planning
is performed using images obtained from X-ray computed tomography (CT). However, the
substances used do not uniquely decided the CT value acquired for the beam hardening effect.
On the other hand, heavy ion CT allows the distribution of the electron density to be easily
determined. Therefore, heavy ion CT could be useful in improving the precision of heavy ion
therapy planning. In this study, noise reduction, using the nonlinear wavelet shrinkage method,
was performed on a reconstructed image of a spatial resolution phantom, which was obtained by
heavy ion CT using a rotation range shifter (RRS) for a low-intensity beam. The reduction of the
radiation dose will also be discussed. In the wavelet shrinkage method, noise reduction was
carried out without changing the high-frequency components of the signals. Therefore, the
same quality of reconstructed images of the spatial resolution phantom were obtained for a
beam intensity of 3.6 X 10® and for 6.0 X 10" pps with the nonlinear wavelet shrinkage noise

reduction.

Key words : heavy ion computed tomography (CT); wavelet shrinkage; image restoration;

noise reduction; patient dose

dose distribution and the high relative biological
1 INTRODUCTION effectiveness (RBE) of heavy ion beams compared to
Heavy ion therapy has lately attracted much X-ray and electron beams. For heavy ion therapy to

attention because of the advantages of its physical be successful, a precise determination of the electron
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density distribution of patients is required, because
the stopping power for heavy ion particles is almost
entirely decided by the electron density of the
substance. Presently, heavy ion therapy planning is
performed using images obtained by X-ray computed
tomography (CT), and electron density distribution is
calculated from X-ray CT numbers. However, it is
difficult to obtain the precise electron density
distribution from X-ray CT, because of the beam
hardening effect, and the indefiniteness when
converting CT numbers into stopping powers 3.
To overcome these problems, a mixed dual-energy
X-ray CT is under development *~%). However, this
has not yet been put to practical use. On the other
hand, heavy ion CT allows the distribution of the
electron density to be directly obtained according to
the Bethe-Bloch equation 7'8).
possibly advantageous to use heavy ion CT as a tool

Therefore, it is

to improve the accuracy of heavy ion therapy
planning. The possibility of using CT with a heavy
ion beam was first proposed by Cormack 210 and
since then, many fundamental studies in this regard
have been carried out ', The present work has
been carried out for improving the accuracy of heavy
ion therapy planning 719, In our heavy ion CT
system, which uses a rotation range shifter (RRS),
more than 10 beam spills are used to obtain
one-projection data set, and it is considered that the
radiation dose is high compared to the conventional
X-ray CT system. Therefore, in this study, noise
reduction was applied to a heavy ion CT image to
reduce the radiation dose.

To date, many techniques for reducing the signal
or image noise have been proposed, e.g. frequency
processing and time (space)-frequency processing.
The wavelet shrinkage method is an example of time
(space)-frequency processing that has been applied to
signal and image processing in many fields 2027,
One application of the wavelet method in biomedical
sciences is the reduction of noise from signals or
images 242527 In noise reduction by conventional
frequency processing, in the form of low-pass filtering
(LPF), even the high-frequency components of the
signal are affected simultaneously, and clarity of the
signal edges decreases. However, noise reduction by
time (space)-frequency processing is performed with

virtually no effect on the high-frequency components
of the signal. In our heavy ion CT system based on
the measurement of residual range distributions,
there are several noise factors such as quantum noise,
fluctuation of the beam intensity, range straggling of
the beam in interaction with objects or range shifters,
granularity of the detectors, and the thermal noise of
an intensified charged coupled device (ICCD) camera
system. The spatial/density resolution properties of
the system are restricted by these noise factors. This
study examined the utility of wavelet shrinkage
denoising on the “overall noise” on a spatial resolution
phantom image. It also discusses the maintainability
of high-frequency signals and the reduction of
radiation doses.

2 METHODS

2.1 Heavy lon CT System using Rotation Range

Shifter

The heavy ion beam “C used in this study was
accelerated to 400 MeV/u by the Heavy Ion Medical
Accelerator in Chiba (HIMAC), operated by the
National Institute of Radiological Sciences (NIRS).
The experimental geometry of the heavy ion CT
system, based on measurements of the residual range
distribution is shown in Fig. 1. This system consisted
of a fluorescent intensifying screen (FujiFilm Medical
Co., Ltd. : GRENEX HR-4) viewed using an ICCD
camera (Andor Technology Ltd. : DH5H-18F-13). A
broad beam was produced using a scatterer, which
was arranged 9 meters upstream from an object and
consisted of thin Pb and Ta plates. The range of the
heavy ions was controlled by two types of range
shifters (binary range shifter: BRS and RRS) made
with polymethyl methacrylate (PMMA). The BRS
adjusted the range of heavy ions to match the
phantom position, and the RRS was used to obtain the
residual range distribution of the object. The RRS
was a 300 x 300 X 40 mm? board. A schematic diagram
of the RRS is shown in Fig. 2.

To protect the ICCD camera from radiation
damage, it was placed outside the beam field, and
fluorescent images on the intensifying screen were
viewed using a high-reflectance mirror. In addition,
to prevent damage by neutrons, the ICCD camera
was shielded by borated polyethylene blocks. In this
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Fig. 1. Schematic diagram of the heavy ion CT system. The heavy ion beam *C
was accelerated to 400 MeV/u by NIRS-HIMAC. This system has a fluorescent
screen and two types of range shifters. The reflection image of the fluorescent
screen was viewed via a mirror using the ICCD camera. The RRS and ICCD
camera were controlled by a computer placed in an operation room.
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/
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Fig. 2. Schematic diagram of an RRS. This range shifter is
made by PMMA and used to obtain the residual range
distribution of the object.

experiment, projection images were taken for
thirteen different values of RRS thickness at each
angle to obtain the residual range distribution. The
value of the RRS thickness was changed by rotating
the PMMA plate as shown in Fig. 3.

d /cosf,

Fig. 3. Rotation of an RRS. The rotation angle 6, was
automatically controlled by a computer.

2.2 Noise Reduction using Nonlinear Wavelet
Shrinkage

There are several methods of reducing the effect

of noise on images, e.g., real space filtering (rank filter,

median filter, etc.) and processing in the frequency
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space (LPF, etc). Real space filtering is effective on
spike noise, and noise reduction by LPF processing
smoothens the important high-frequency signals.
However, quantum noise filtering, with which it is
possible to reduce noise without degradation of the
signals’ quality, has also been developed and put to
practical use. In recent years, the wavelet transform,
with which it is possible to perform time (space)-
frequency processing, has attracted much attention,
and been applied in several signal and image
processing fields, such as signal enhancement 2! 26.28)
data compression 2329 and noise reduction 222425
The noise reduction method known as wavelet
shrinkage has been applied to heavy ion CT using
RRS.

2.2.1 Two-Dimensional Discrete Wavelet Shrinkage

For noise reduction using the wavelet shrinkage
method, an image matrix is transformed into a
space-frequency domain (wavelet domain) by the
wavelet transform, and noise reduction is achieved by
shrinking wavelet coefficients that are considered
used to express noise. Here, the wavelet
decomposition of level J of the two-dimensional signal

folx, y) can be expressed as follows;

J

)= 3 [; S dlhd Q- Dy @y

Jj=1

+; > dHLle(ij_k)d)(ij_l)
20 2 dijnaw( 2fx—k)u/(2f'y—l>}
+;zd(ﬁ)k1 Cx—ko@Yy-1), 1)

where d¥),, d¥) ;. dY., are the wavelet coefficients
representing the horizontal, vertical, and diagonal
directions of level j, respectively, and 4\, represents
the approximation coefficients of level J. ¢ (x) and
(x) represent scaling and wavelet functions,
respectively. In addition, k¥ and / are translation
parameters of the x and y directions, respectively. In
the wavelet transform, it is possible to obtain
information on the position and frequency band using
these translation and level parameters.

Next, in the wavelet domain the wavelet

coefficients Y}, which are used to express noise

components, are shrunk using a certain threshold or a
shrinkage function, and a noise reduced image f/(;/y) is
obtained by the inverse wavelet transform of the
shrunk coefficients cﬁ”; . This noise reduction

processing is called wavelet shrinkage denoising.

2.3 Application of Wavelet Shrinkage Denoising
to a Spatial Resolution Phantom Image

The reconstructed images of a spatial resolution
phantom were obtained for two beam intensities,
3.6 x 108 and 6.0 X 107 particles per spill (pps). The
reconstruction algorithm used the filtered back
projection (FBP) method with the Shepp-Logan filter.
A schematic diagram of the spatial resolution
phantom is shown in Fig. 4. This phantom consists of
four kinds of cylinders made of nylon, polycarbonate,
polyethylene, and PMMA, each with diameters of 1, 2,
and 3 mm, and immersed in a container filled with
water made of PMMA.

Noise reduction using the wavelet shrinkage
method 29 was applied to the reconstructed phantom
image for the low-intensity beam (6.0 X107 pps). In
nonlinear wavelet operations, it is possible to perform
advanced denoising processing, which is usually not
possible using conventional linear processing.
Therefore, in this study, nonlinear shrinkage was
used for shrinkage processing. First, noise reduction
using the wavelet shrinkage method is used to
represent noisy data in terms of a wavelet, and then

Palyethylene

A
A 4

05 mm

Fig. 4. Schematic diagram of a spatial resolution phantom.
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Fig. 5. Decomposition of a two-dimensional signal into
subbands. LH, HL, and HH are the horizontal, vertical, and
diagonal components, respectively, and LL represents the
approximation components.

the wavelet coefficients that are to be used to express
noise are shrunk by a certain shrinkage function or a
threshold 7.

value of the decomposition level is too small, it

In the wavelet transform, when the

becomes impossible to adequately separate the signal
and noise, and when the level is too large, the
Therefore, the
wavelet decomposition level was set to three by

processing becomes redundant.
preliminary investigations. Here, the level three

wavelet transform was performed as follows;
3 .
folx, y) = 21 [zk: > dLHk[ @x=kwy-1)
=
+; > dHLklU/(ij_k)d)(zjy_l)

+; 2.d HHMW 2’x—k)w(2jy—l)}

!

+§2d Db xR R2%—1), ()

The wavelet decomposition pyramid of a
two-dimensional signal f(x, y) is shown in Fig. 5. LH,
HL, and HH are horizontal, vertical and diagonal
components, respectively, and LL represents
approximation components. When considering the

compactly supported orthogonal wavelet families
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Fig. 6. Relation between m and dY),in hard thresholding
method.

(Daubechies, Symlets, and Coiflets), Coiflet wavelets
exhibit slightly better noise reduction performance in
preliminary one-dimensional noise reduction tests.
Therefore, the Coiflet wavelet of order four was used
in the wavelet transform.

After the wavelet transform of a reconstructed
image for the low-intensity beam, wavelet shrinkage
processing was performed on the wavelet coefficients.

(j)

Here, the wavelet coefficients "), shrunk by 7 are

expressed as follows;

| % i ] > o 5
0. it [dV <7

where 19 is a threshold Value for a level j and 4",

involves d Yy, d ). d Y. Absolute coefficients
lower than 7 are replaced by zero, and then the
remaining coefficients are not changed. The
thresholding procedure expressed in Eq. 3 is the
simplest procedure and is called nonlinear hard
In this thresholding method, the
threshold 7 is different at each level. The relation

thresholding.

between dY), and 4V, in hard thresholding is shown
in Fig. 6. After the shrinkage processing, a shrunk

e~

(denoised) image f(x,y) is reconstructed using the

(j)

shrunk wavelet coefficients d"), as follows;



74 N.Yasupa, S.AsE, K. Nisuvura, H.Sato, H Muramsm, K. Yokovama, T.Tomma, T.INapa, Y.Omvo, T.Kanar Y.KoDERA, A.IWASAKI

Fig. 7. A reconstructed image of a spatial resolution
phantom for beam intensity 3.6 X 10® pps.

T a0 100 400

PFosttion

Fig. 8. Horizontal profile of the center of the image for
beam intensity of 3.6 X 10® pps.
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Thus, wavelet noise reduction by nonlinear hard
thresholding was performed from Eqgs. 2-4.
Signal-to-noise ratio (SNR), noise variances, and
profiles of the center of the wavelet denoised image
were then obtained and were compared with those of
the image for the high-intensity beam.

0 100 200 300 400 500

Fig. 9. A reconstructed image of the spatial resolution
phantom for beam intensity of 6.0 % 107 pps.

Fig. 10. Horizontal profile of the center of the image for
beam intensity of 6.0 X 107 pps.

3 RESULTS

The reconstructed image of a spatial resolution
phantom for a high-intensity beam (3.6 X 10® pps) and
the horizontal profile of the center of the image are
shown in Figs. 7 and 8, respectively, while those for
the low-intensity beam (6.0 X 107 pps) and its profiles
are shown in Figs. 9 and 10, respectively. The
reconstructed image for the low-intensity beam and
its profile (Figs. 9 and 10) have a large amount of
noise, which is considered to be quantum noise
compared with those for the high-intensity beam
(Figs. 7 and 8).

In order to perform nonlinear wavelet shrinkage
denoising on the

low-intensity  image, the

reconstructed image is converted into a wavelet
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Fig. 11. Wavelet domain of the reconstructed image for the
low-intensity (6.0 X 107 pps) beam.

Fig. 12. Wavelet coefficients after shrinkage processing.
Many coefficients are shrunk by threshold processing.

domain. The wavelet domain of the image is shown in
Fig. 11, where it is thought that many wavelet
coefficients represent noise, and these coefficients are
shrunk according to nonlinear hard thresholding (Eq.
3). The threshold value 7 was determined so that
the SNR of the denoised image reached the maximum
value. The shrunk wavelet domain is shown in Fig.
12, where many wavelet coefficients are shrunk via
the shrinkage operation, and several coefficients that
describe the cylinders exit. After the shrinkage of the

o Lob 208 ] b5

Fig. 13. A wavelet denoised image of the spatial resolution
phantom for beam intensity of 6.0 % 107 pps.
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Fig. 14. Horizontal profile of the center of the wavelet-
denoised image for beam intensity of 6.0 X 107 pps.

Table 1. SNR and Variance of reconstructed images.

Beam Intensity [pps] SNR[dB] Variance
36x10° 223 1245
6.0x 107 (with denoising) 148 117.0

wavelet coefficients, a denoised image was
reconstructed by inverse wavelet transform from the
shrunk coefficients d, . Figures 13 and 14 show the
wavelet denoised image for the low-intensity beam
and the horizontal profile of its center, respectively.
Compared with the image and profile before
denoising (Figs. 9 and 10), the noise components are
clearly reduced in Figs. 13 and 14. In addition, in the
image, the high-frequency

wavelet  denoised

components of the signal were not affected like the
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noise reduction obtained by frequency processing. In
order to evaluate the performance of this denoising
method quantitatively, SNR and noise variance were
obtained for the wavelet denoised low- and
high-intensity images, and were compared. These
results are shown in Table 1. The differences in the
SNR and variances of the two images are small, and
identical noise levels for the images were obtained.

4 DISCUSSION

If conventional frequency processing is applied to
noise reduction, parts of the signal's components are
affected similarly to those gained via noise reduction
processing '9. Therefore, if the noise at a certain
frequency is reduced, even a signal of the same
frequency as the noise will be affected. When the
frequency distribution of the noise and signal differ,
frequency processing does not cause problems.
However, its use is inappropriate when the noise has
a similar frequency to that of the signal, because
smoothing of the signal will then have to be carried
out by noise reduction. However, with the wavelet
shrinkage method, noise reduction processing will
have to be performed only if there is minimum
influence on important signal components, since it is
possible to achieve time (space)-frequency processing.

The same level of variance and SNRs of the
reconstructed images were obtained for beam
intensities of 3.6 X 10® and 6.0 x 107 pps with the
nonlinear wavelet shrinkage noise reduction method.
That is, the radiation dose to the spatial resolution
phantom was successfully reduced by 1/6™ of the
current dose using this noise reduction method. The
results indicate that noise reduction by nonlinear
wavelet shrinkage makes dose reduction possible.
However, in this noise processing method many
parameters exist, such as the wavelet kernel function,
thresholding method, shrinkage function, and
decomposition level.  Therefore, the denoising
performance is affected by a selection of these
parameters. If these parameters are selected
optimally for each image, it would be possible to
further reduce the radiation dose. For instance,
Nakamori et al. 3 reported a reduced patient dose
using wavelet shrinkage denoising via X-ray CT.
They performed noise reduction on an X-ray CT

image using the wavelet transform modulus maxima
(WTMM) method, and reported the possibility of
reducing patient dose by 1/10%™ of the current dose
without degrading important signal components.

Although the simplest shrinkage function is used as
Eq. 3 in this study, this function has the discontinuity,
and the shrunk coefficients between —1 and —1"
do not exist. In order to remove the discontinuity of
the function, new shrinkage function should be
designed, and we are designing a continuous
shrinkage function. This function is designed using
the continuity of a Gaussian function assuming the
noise distribution, and by using a designed function,
“shrinkage artifacts” caused by the discontinuity will
be reduced.

In this study, although the denoising processing
was performed on a spatial resolution phantom image
obtained by a RRS heavy ion CT system based on
measurements of residual range distribution, it is also
applicable to other medical imaging modalities. By
applying this to an imaging modality that uses
ionizing radiation (e.g., radiography, X-ray CT or
radionuclide imaging etc), it becomes possible to
reduce the radiation dose for obtaining the same noise
or SNR levels of images. In particular, it may be
useful to apply this noise reduction method to X-ray
CT, for which radiation dose has become a problem in
recent years. In addition, by applying this method to
an imaging modality that does not use such radiation
(e.g., ultrasound imaging or nuclear magnetic
resonance imaging etc), images with higher SNRs
could be obtained under the same imaging conditions.
However, to apply this method to such modalities, it
will be necessary to optimize many parameters

according to each modality.

5 CONCLUSION

In this study, noise reduction using a nonlinear
wavelet shrinkage method was applied to a
reconstructed image of a spatial resolution phantom
obtained by a heavy ion CT system, and reduction of
the radiation dose was discussed. Noise reduction
was performed with almost no effect on the
high-frequency components of the phantom image.
Therefore, it is considered that the dose reduction of
a heavy ion CT system is possible using the nonlinear
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wavelet shrinkage method. In addition, to minimize
the influence on the signal components, it is necessary
to select several shrinkage parameters, such as the
wavelet  kernel function and its  support,
decomposition level, threshold or shrinkage function

appropriately.
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A new course on medical informatics for the students of Hirosaki
University School of Health Sciences:
A questionnaire survey to evaluate the understanding

of medical-informatics-related terms

Hideya MATSUTANI"', Hisateru OHBA™?, Tkuo KASHIWAKURA"*

(Received October 31, 2007 ; Accepted December 12, 2007)

Abstract : Due to the recent changes in modern information society, sufficient knowledge and
technical skills regarding information technology are necessary for workers in the health and
medical fields. Although the solutions to such changes at Hirosaki University School of Health
Sciences tend to differ depending on each major, a new class on medical informatics has recently
been established in 2007 as part of a change in the curriculum. All students in various majors are
now scheduled to start this course by the 2007 academic year. The purpose of this course is to
have the students learn about various types of information that are available in the special fields
of health and medicine, but not regarding general information literacy. In order to elucidate
some of the problems and challenges associated with such a course, a questionnaire survey was
conducted at both the beginning and end of this course. The results demonstrated a wide
variation between male and female students, while there was also a substantial difference
between majors, thus suggesting that such variations among students may be due to the
differences in information literacy possessed by the students before entering the university. The
findings of this study suggested that such a survey is valuable for evaluating the effectiveness

of such a study.

Key words : Medical informatics; Information literacy; Questionnaire survey
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