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Disaster Preparedness in Families with Special Needs Children:
A Literature Review

o Cahya Ramadani Renhoran ", Yoko Yamanishi ", Natsuka Suyama Y, Kaoru Inoue "
Yuko Ito !
1) Department of Occupational Therapy, Graduate School of Human Health Sciences, Tokyo Metropolitan
University
Keywords: Disaster Preparedness (D / Special Needs Children (2) / Family Preparation (3

[Introduction]

The number of disasters has increased for the past ten years. Vulnerable populations have a higher risk in
disasters, including children with special needs. Families with special needs children are not always fully
prepared for disasters. Due to their children’s limitations, families need to have special preparation. The purpose
of this study is to identify problems with disaster preparedness in families with special needs children from
previous research.

[Method]

This study was conducted using PubMed, Scopus, EBSCOhost, and Portal Garuda as databases. The
searching process used keywords [“natural disaster” OR emergency] AND prepar(edness) AND [“disabled
child(ren)” OR “‘special needs child(ren)”]. The inclusion criteria were that articles were published between
2013-2023 in English, the subjects were families with special needs children, studies measured the disaster
preparedness steps of families for natural disasters. Review articles were excluded.

[Result]

Eight articles met the criteria after the screening process. Seven articles stated that families with special needs

children generally were underprepared for disasters due to lack of knowledge, difficulties in providing logistics,
and lack of exposure to disaster education. Seven studies were conducted in the USA, and one was from
Indonesia. Regarding design, four were experimental studies, two were mixed-method studies, and two were
cross-sectional studies. The outcome measurement was mostly quantitatively measured questionnaires.
[Discussion]
Research about disaster preparedness in families with special needs children was limited. Research mostly
conducted in the USA and not in disaster-prone areas such as the Asian continent. Further research is needed to
conduct qualitative studies that contain detailed background information such as the needs of children or
environmental barriers around their house. Families need to get education about specific disaster kits,
evacuation plans and how to adjust their children’s needs in the shelter. Furthermore, disaster-related institutions
need to provide guidelines or standardized questionnaires for future research.
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Using Assistive Technology in Achieving Occupational Justice by
Patients with Spinal Cord Injury Living in Community: Literature

Review

o Mohuya Akter Y, Kaoru Inoue ", Natsuka Suyama Y, Yuko Ito "
1) Department of Occupational Therapy, Tokyo Metropolitan University, Tokyo, Japan (D
Keywords: Assistive Technology (D / Spinal Cord Injury ) / Occupational Justice (3

[Background] Spinal cord injury (SCI) leads to a low level of participation, significantly higher health costs
and societal exclusion more predominantly in developing countries. Therefore, the ultimate rehabilitation goal
is maximizing participation in the community where assistive technology (AT) is an indispensable component
for patients with SCI. The purpose of this review is to identify how patients with SCI experience using AT in
the community to achieve occupational justice (OJ). [Method] A literature review was conducted in July
2023 using PubMed, Web of Science and Medline databases through "Assistive Technology/ Assistive Device/
Self-help Device, Spinal Cord Injury/ SCI/ Tetraple(gia/gic)/ Paraple(gia/gic), Occupational Outcome/
Occupational Participation” keywords. Only peer-reviewed English articles published between 2001-2023
were included where participants were adults with SCI and AT users. Articles about body-worn products, built-
standard environment and animal-assisted mobility devices were excluded from this review. [Result] The
review included only eight studies which met inclusion criteria out of 122 studies by utilizing a PRISMA flow
approach. According to scrutinized study, AT improves the participation of patients with SCI albeit they face
different kinds of barriers such as environmental barriers, attitudinal barriers, unfavorable life conditions etc.
Inclusion, autonomy, a sense of accomplishment, and involvement in numerous life roles which were
meaningful to them were facilitated through utilizing AT in the community, which in turn assist in achieving
0J. [Discussionand Conclusion] Though an understanding about patients' participation can be gained; there
is still limited literature on whether patients' OJ is ensured by using AT. Future research could be conducted
regarding challenges patients face to use AT in order to ensure OJ and their adopted strategies to overcome
challenges. People with SCI can be assisted to achieve OJ through developing skills in the use of AT. Still, what

they experience as challenges need to be considered and try to solve the issues collectively.
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Enhancing Brain Stroke Detection Using Deep Learning

o Chathura Kulathilake , Seina Yoshida , Thishuli Walpola”, Rinako Iseki ", Tatsuya Makino?,
J.J K H. Udupihille?, Atsushi Senoo”
1) Department of Radiological Sciences, Graduate School of Human Health Sciences, Tokyo
Metropolitan University, Japan(D 2) Department of Radiology, Faculty of Medicine, University of
Peradeniya, Sri Lanka@)
Keywords: Brain stroke (1) / Computed Tomography @) / Deep leaming (3)

[Purpose]
The present study is dedicated to detecting brain strokes using the ResNet-101 deep learning algorithm on
Computed Tomography (CT) images. By employing advanced deep learning techniques on medical imaging

data, this research aims to enhance the accuracy and efficiency of brain stroke detection.

[Method]

A 555 human NCCT scan brain data dataset was pre-processed, including normalization and data
augmentation techniques. The dataset was divided into training, validation, and test sets for the development of
two deep-learning sub-models. The first model differentiated between hemorrhagic, ischemic, and normal
conditions, while the second model improved its ability to distinguish between acute, subacute, and chronic

ischemic conditions.

[Result]
The confusion matrixes were analyzed for both models. The first model's average accuracy was 99.85%.
The average precision and recall were 99.77% and 99.77%, respectively. The second model’s average accuracy

and precision were 98.61% and 98.08%.

[Discussion and Conclusion]

The developed deep leaming models detect and classify brain ischemic stroke with high accuracy and
precision. However, further research with more extensive and diverse datasets is essential for validation and
broader applicability. The study significantly advances the detecting and classifying of brain strokes,

specifically in CT images of acute brain ischemic conditions.
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training: A Study on a Sri Lankan Cohort

Thishuli Walpola, Seina Yoshida ", Chathura Kulathilake Y, Rinako Iseki !, Tatsuya Makino ", Atsushi
Senoo !
1) Department of Radiological Sciences, Graduate School of Human Health Sciences, Tokyo
Metropolitan University
Keywords: Speed reading / fMRI/ neuroimaging

[Purpose]

Different languages may have distinct neural activation patterns associated with fast reading. Therefore, this
study aims to pinpoint the specific brain areas responsible for the fast reading of “Sinhala’ letters and to delve
into the post-training language-specific processing strategies and their neural basis.

[Method]

A total of 16 trained subjects (male, 11: female, 5) mean age 30+ 4.2 years participated in the study. A simple
‘Sinhala’ novel was used for covert reading inside the MRI scanner (3.0 T SIGNA Premier). Participants were
scanned in two sessions of one-month intervals, where the fast-reading training class was conducted. Image
acquisitions of 3D-T1IW1 and fMRI, sequence: GRE EPI TR: 1000(ms) TE: 30(ms), FOV:220 (mm), matrix:
64X064.

[Result]

Neural activation patterns were analyzed using SPM 12 software. Significant neural activations were observed
after fast reading training in 4 regions; Left and right lingual gyrus, left occipital fusiform gyrus, and left
precentral gyrus, (p>0.001, k=20). The pre-training reading speed was 225446 words per minute(wpm) and
the post-training reading speed was 7194208 (wpm). Correlation analysis showed a significant increase in the
activity of the right middle frontal gyrus in rapid reading than in ordinary reading(p<0.05).

[Discussion & Conclusion]

A decreased activity of language-related brain regions due to ceased inner speech and sound in speed reading

was not observed as in previous studies. In conclusion, the increase in the right MFG reflects the high demand

for attentional processes and sustained focus with increasing speed.
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Training Radiography by using the simulation method for
undergraduate students in Vietnam

oNguyen Xuan Nghia ", Norio Sekine Y, Naoki Mitsugi 2, Nguyen Thanh Thao ¥, Akitsugu Kakegawa
b Hoang Ngoc Thanh ¥
1) Department of Radiological Sciences, Tokyo Metropolitan University, Japan (D
2) Japan Advanced Institute of Science and Technology, Japan (2
3) Department of Radiology, Hue University of Medicine and Pharmacy, Vietnam (3)
Keywords:  Simulation-based training () / Radiography @) /Undergraduate students (3)

[Purpose]

This study aims to evaluate the effectiveness of the simulation software in radiography training and students’
satisfaction with the simulation-based training (SBT) method.
[Method]

An experimental design involved 134 volunteer 2™ and 3™ year radiography students from Hue University
of Medicine and Pharmacy, and Quang Nam Medical College in Vietnam. The course covered upper and lower
extremities radiographic techniques using Radiography Simulation software from Tokyo Metropolitan
University. Students were randomly divided into two groups: Group 1 received SBT for upper extremity
techniques, and Group 2 for lower extremity techniques. Theory and practice tests were conducted, and a
questionnaire was administered. Descriptive statistics with SPSS software version 27.0 were used for data
analysis.

[Result]

The study results indicate that the simulation method outperformed the traditional approach, as evidenced by
the higher average scores achieved by the simulation group in both theoretical (8.20) and practical tests (8.36),
compared to the traditional group’s scores (7.13 and 7.27, respectively). Student satisfaction with the SBT
method was high (88.8%). Additionally, students intended to use the simulation software for future learning
(94%). Valuable feedback was provided for software improvements, focusing on simulated image quality,
sensor size, and response speed.

[Discussion]

SBT has shown promise in addressing challenges faced by radiography students in Vietnam. It provides a
safe environment for practice experience, boosting students’ confidence. The positive feedback underscores
student satisfaction with this method. Continuous improvement based on learners’ feedback will enhance the
simulation software’s alignment with clinical requirements.

[Conclusion]
This study confirms the effectiveness of simulation-based training in improving radiography education in
Vietnam. It bridges the gap between theory and practice, boosting students’ confidence and competence.
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3) National Institutes for Quantum Science and Technology
Keywords: CT/Monte Carlo

[Purpose]

To model the computed tomography (CT) source, the shape of the bow-tie filter (lateral dose distribution)
and energy spectrum (half-value layer, HVL) that can only obtained with an X-ray tube fixed are required.
However, it is generally not allowed to fix the X-ray tube by the user. In this study, to the source data
measurement, we proposed a method that measured CT source data with an X-ray tube rotated and compared
with the conventional method (an X-ray tube fixed).

[Method]

A lateral dose profile of CT (SOMATOM go Sim, SIEMENS) and the HVL at the center of the beam axis
were measured using a diode detector (Piranha, RTT) with/without an X-ray tube fixed. The tube voltage was
70kV, 80kV,90kV, 100kV, 110kV, 120kV, 130 kV and 140 kV. A collimator that limits the incident direction
of the detector was used for the condition of an X-ray tube rotated. Since the CTDI value for air kerma (CTDI
ratio) has a strong positive correlation with the effective dose to the irradiation dose, the CTDI ratio was used
to evaluate the feasibility of our proposed method. CTDI ratio calculated with the Monte Carlo simulation code
PHITS using the measurement-based source models were compared.

[Result and Discussion]

The lateral dose profiles by our proposed method agreed with that of the conventional method for each tube
voltage within 2 %. The HVL by our proposed method is slightly higher than the conventional method. The
calculated CTDI ratios agree with each other within 0.5 % which indicates our proposed method is feasible for
CT source measurement.

[Conclusion]

In this study, a simplified method to measure CT source data with an X-ray tube rotated was proposed and the
feasibility was evaluated by comparing the CTDI ratio obtained with Monte Carlo simulation.
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Modeling the lateral variation of energy spectra using realistic off-

axis softening factors

o Puspen Chakraborty !, Weishan Chang ", Hidetoshi Saitoh "
1) Department of Radiological Science, Graduate School of Human Health Sciences,
Tokyo Metropolitan University
Keywords:  Energy spectrum, Off-axis softening factor, PDD reconstruction method

[Purpose] Energy spectra at the central and off-axis are equivalently important for accurate dose calculation.
Therefore, commercial treatment planning systems employ a user-defined central axis energy spectrum and an
off-axis softening factor in convolution algorithms. However, lateral variation of energy spectra is not truly
linear to be characterized by a single factor. Since the percentage depth dose (PDD) reconstruction method
requires a short time to determine the energy spectrum, the objective of this study is to demonstrate realistic off-

axis softening factors from reconstructed energy spectra.

[Method] PDD was reconstructed in fan lines at radial distances of 0 cm to 18 ¢m in an increment of 2 cm for
a 6 MV photon beam with a 40 cm x 40 cm field and source-to-surface distance (SSD) of 100 cm. For the
reconstruction process, a simple mathematical model was created using monoenergetic depth doses calculated
by DOSRZnrc. Generalized reduced gradient (GRG) was performed repeatedly to define the energy spectrum
by minimizing the relative difference between the reconstructed and measured PDD. Estimated energy spectra
were used to calculate the absorbed dose in-air using the mass-energy absorption co-efficient in-air (te/p)ir
collected from the NIST database. Finally, off-axis softening factors were determined by off-axis ratios in-air
(OARGy). For verification, off-axis ratios in water (OARwaer) were calculated at depths of 5 cm, 10 cm, and 20

cm using the central axis energy spectrum and off-axis softening factors and compared with the measurement.

[Result] Relative difference for all reconstructed PDD was < 0.5% and calculated OAR waer Was < 1% with

the measurement.

[Conclusion] Off-axis softening factors using this method can reproduce the lateral variation of energy spectra

accurately and thus improve the dose calculation accuracy.
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