AJHR

AL-HADI JOURNAL FOR HEALTH RESEARCH

A

A semi-annual peer-reviewed scientific journal dealing
with health studies
Issued by Al-Hadi University College
Issue (1), Volume (1), 2024
07.02.2024

All rights reserved to Al-Hadi University College




(2691) for the year 2023.

!:1 Legal deposit number in the Iraqgi Books and Documents House in Baghdad

mbgll glngllg LuSII jl.

Research and all correspondence should be sent in the name of the
editor-in-chief to the following addresses :

E“KN\'
w hjhr@huc.edu.iq (/) 009647723676000

60t St., Al-Dora, 10011, Baghdad, Iraq

This magazine or any part of it may not be reproduced, stored within
the scope of information retrieval, or transmitted in any form, without
prior written permission from Al-Hadi University College.



Editor-in—Chief
entifi
Name Scle.ntl 1 Specialty Affiliation
title
Department of dentistry,
Ausama Ahmed Hussain = Professor Orthodontics Al-Hadi University

EMAIL

College, Iraq
dentistrya@huc.edu.iq

Managing Editor

Scientific
Name .
title
Mohammed Abbood Al-
) Lecturer
Maliky
EMAIL

Specialty Affiliation
Laser Department of dentistry,
applications in Al-Hadi University
dentistry College, Iraq

m.a.almaliky@huc.edu.ig

Editorial board members

Scientific
Name .
title
Ali Hattem Hussain Professor
EMAIL
) Assist
Basim Almgoter Prof
EMAIL
. Assist
Nagham Hasan Ali Prof
EMAIL
Adnan Alwan Assist
Prof.
EMAIL
Mohammad M. Jawad Assist
Prof.
EMAIL
Talib Hamid Mawat Lecturer
Rashid
EMAIL

Specialty Affiliation
iversity of Health
Medical Un1V§r51ty of Healt .and
. . Medical Technologies,
microbiology

Sulaymaniyah, Iraq
ali.hussain@spu.edu.iq

General Al-Hadi University

medicine College, Iraq
basimalmgoter(@yahoo.com.au

Biology College of Dentistry,

University of Tikrit, Iraq
naghamhasan@tu.edu.iq
College of medicine,
Warth Al-Anbiaa
University, Karbala, Iraq
adnan.al@uowa.edu.iq
Al-Hadi University

General surgery

Radiology College/ Radiology
techniques/ Iraq
Dr.muhammad.m@hu.edu.iq
Science of Al-Nahrain University,
chemistry Iraq

Dr.talib.h@nahrainuniv.edu.ig



mailto:dentistrya@huc.edu.iq
mailto:m.a.almaliky@huc.edu.iq
mailto:ali.hussain@spu.edu.iq
mailto:basimalmgoter@yahoo.com.au
mailto:naghamhasan@tu.edu.iq
mailto:adnan.al@uowa.edu.iq
mailto:Dr.muhammad.m@hu.edu.iq
mailto:Dr.talib.h@nahrainuniv.edu.iq

Editorial board members

Name Scientific Specialty Affiliation
title
Zaid Abdulhussein Lecturer Orthodontics Department of dentistry,
Al-Hadi University College,
Iraq
EMAIL dr.zaidabdulhussein@huc.edu.iq
Department of dentistry,

Mahmood Hasen Lecturer = General Surgery Al-Hadi University

Shuhata College, Iraq
EMAIL dentistry(@huc.edu.iq
Occupational Medicine
o Community Department, Faculty of
dr. Nany Hairunisa Lecturer health science Medicine, Universitas
Trisakti, Indonesia
EMAIL nanyhairunisa@trisakti.ac.id
Department of Dental
C Science, Advanced
Dr Noor Ayuni b?““ Lecturer Orthodontics Medical and Dental
Ahmad Shafiai . . S
Institute Universiti Sains
Malaysia, Malaysia
EMAIL noorayuni@usm.my
Oral Technology
Dr. Dr.med.dent. Tarek . Department - University
Elshazly Lecturer Orthodontics Hospital Bonn, Bonn,
Germany
EMAIL elshazly(@uni-bonn.de
English and Arabic language proofreader
Name Specialty Affiliation
Sarah Thamer Abdul English Department of dentistry, Al-Hadi
Hammed language University College
EMAIL Sarah.thamer@huc.edu.iq

Department of Anestheia Technology,
Al-Hadi University College
EMAIL Aliabdelemoniem1994(@gmail.com

Ali Abdulmunem Ahmed | Arabic language



mailto:dr.zaidabdulhussein@huc.edu.iq
mailto:dentistry@huc.edu.iq
mailto:nanyhairunisa@trisakti.ac.id
mailto:noorayuni@usm.my
mailto:elshazly@uni-bonn.de
mailto:Sarah.thamer@huc.edu.iq
mailto:Aliabdelemoniem1994@gmail.com

Al-Hadi Journal for health research

* The Journal of Health Research is a peer-reviewed
publication dedicated to advancing knowledge in
medicine, dentistry, pharmacy, nursing, medical
laboratory  sciences, medical imaging, and
anesthesiology. We provide a vital platform for
disseminating high-quality research shaping the future
of healthcare.

Mission and Focus

* Our mission is to foster collaboration and share
cutting-edge research in health sciences globally. We
invite contributions from researchers, clinicians, and
experts including all health disciplines

Commitment to Excellence

* The Journal upholds scientific rigor, integrity, and
ethical conduct. Our expert editorial board ensures a
comprehensive peer-review process, maintaining the
quality of published work.

Why Choose Us

* Interdisciplinary Insights: A platform for holistic
healthcare understanding.

* Global Reach: Welcoming contributions worldwide
for a global healthcare knowledge network.

* Open Access: Commitment to open information
exchange for professionals and the public.

* Innovation:  Featuring  cutting-edge  research
influencing healthcare practices.

* Explore our publications, and join us in shaping the
future of healthcare through scientific inquiry and
discovery.




Ethical statement for publication

First: Declaration of publishing ethics

The ethical policy of Al-Hadi Journal for Health Research is based on the guiding
principles of the Committee on Publication Ethics (COPE) and is in line with the rules
of conduct issued by the journal's editorial board. Readers, authors, reviewers, and
editors are required to adhere to these ethical policies when dealing with the journal.
The journal's ethical policy is responsible for determining which of the research or
research articles submitted to the journal can be published in its issues. For
information on this matter in publishing and ethical guidelines, please visit the
website: http://publicationethics.org.

Second: Duties and Responsibilities of Publishers

L.

2.

The journal is committed to ensuring that decisions made by the editorial
board regarding scientific research are final.

The journal pledges to ensure that decisions regarding the submission of
research are made based on professional judgment and will not be influenced
by any interests.

The journal is committed to maintaining the integrity of academic and
research records.

Ethical considerations are monitored by the journal, including by the Editor-
in-Chief, assistant editors, editorial board members, reviewers, authors, and
readers.

The journal consistently verifies issues of plagiarism and fraudulent data
associated with submitted research.

The journal is always prepared to publish corrections, clarifications, and
retractions in its publications when necessary.

Third: Duties and Responsibilities of Editors

L.

2.
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10.

Journal editors have the full authority to accept or reject a research
submission.

Maintain the confidentiality of the submitted research under review until its
publication.

The Editor-in-Chief is responsible for the decision regarding the submitted
research, whether it will be published or rejected, in consultation with the
editorial board and reviewers.

Maintain the confidentiality of reviewers.

Disclose any conflicts of interest and make an effort to avoid them.

Uphold academic integrity and strive to meet the needs of readers and authors.
Editors should be prepared to investigate issues of plagiarism and fraudulent
data, as well as be ready to publish corrections, clarifications, retractions, and
apologies when needed.

Editors should ensure that the intellectual content remains at a maximum.
Editors must not disclose any information about the submitted research to
anyone other than the responsible author, potential reviewers, other
consulting editors, and the publisher as necessary.

Editors should not use unpublished material disclosed in a submitted research
for their own research purposes.
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Fourth: Duties and Responsibilities of Authors

L.

2.

10.

11.

12.

Research should be submitted in either Arabic or English and must be written
according to proper rules and appropriate terminology.se!

The research should be submitted on the basis that it has not been published
elsewhere and is not currently under consideration by any other journal or
publisher

The researcher is responsible for ensuring the approval of all other authors for
the publication of the research.

To maintain the evaluation system, authors commit to participating in the
reviewers' review process to assess research submitted by others.

Authors are also responsible for ensuring that the research presented is from
a specific institution with the approval of the relevant institution.

Authors are requested to clearly specify who provided financial support for
the research and to briefly describe the role of the institution/sponsor in any
part of the work.

The responsible author must sign a consent form from all authors in case of
research involving more than one researcher before the research is accepted
for publication, making them legally responsible for the journal's ethics and
privacy policy.

Authors retain copyright ownership of their content, and anyone is allowed to
download, reuse, reprint, modify, distribute/copy the content as long as the
authors and the original source are correctly cited.

All authors agree to allow the responsible author to act as a correspondent
with the editorial office, to review the editing process of the research and
provide confirmation.

When authors discover a significant error or inaccuracy in their published
work, it is the author's duty to promptly notify the Editor-in-Chief or the
publisher to either withdraw the research or correct it.

All authors should be aware that submitted research to Al-Hadi Journal for
Health. Research is subject to review or examination using an anti-plagiarism
program.

All authors must ensure that all co-authors have read the final review checklist
before submitting it to the journal

Fifth: Duties and Responsibilities of Reviewers

L.

Assist the editorial board members in deciding on the publication of submitted
research.

Maintain the confidentiality of the research sent to them for evaluation.
Provide timely comments to help editorial board members make decisions on
the submitted research to be published or not.

Handle received research for review as confidential, and reviewers must not
use information obtained through the review for personal advantage.
Reviewer comments on the research should be technically, professionally,
and objectively supported.

Reviewers should not review research in which they find a conflict of interest
with any of the authors or institutions.

Reviewers must disclose any conflicts of interest and attempt to avoid them.
Sixth: Principles of Transparency



Sixth: Principles of Transparency

L.

10.

11.

Double-Blind Review Mechanism: The journal's research undergoes a secret
double-blind evaluation, meaning that the researcher does not know the
reviewer, and the reviewers are not aware of the researcher.

The journal is issued semi-annually for six months in both print and electronic
formats, covering all aspects of the journal.

Editorial Board: The journal has a highly qualified editorial board whose
members are recognized experts in the fields covered by the journal.

Contact Information: The journal provides contact information for the
editorial board on the journal's website.

Research Publication Fees: The journal is fully open access, and full-text
access to published research is available to everyone through the journal's
website for free. Additionally, authors are required to pay publication fees for
their accepted research, amounting to 50,000 Iraqi dinars.

Identifying and Dealing with Research Misconduct Claims: The editor-in-
chief takes reasonable steps to identify and prevent the publication of papers
with research misconduct, including plagiarism, citation manipulation, and
data fabrication/falsification, among other matters.

Website: The journal's website contains complete information about the
journal to ensure high ethical and professional standards.

Journal Name: The journal is named "Al-Hadi Journal for Health Research,"
and it should not be confused with any other journal.

Conlflict of Interest: Authors are asked to clarify whether impending conflicts
exist during the submission of their articles to Al-Hadi Journal for Health
Research through the conflict of interest disclosure form.

Publication Schedule: The frequency with which the journal is published is
clearly indicated on the link:

Archiving: The journal's plan for electronic backup and maintaining access to
the journal's content is clearly outlined.

Seventh: Violations of Publishing Ethics

1.

3.

Impersonation:

A.Deliberately using another person's ideas or original materials as if they
were one's own, even if the sentences were used by the same researcher in
other journals without proper citation, is considered impersonation.

B. All research under review or published in the journal is examined using the
plagiarism prevention program. Therefore, impersonation is a serious
violation of publishing ethics.

C. CrossCheck, a service that helps editors verify the authenticity of papers,
is operated by the iThenticate program from iParadigms, known in the
academic community as the provider of Turnitin for a searchable list of all
journals in the CrossCheck database.

Fabrication and Falsification of Data:

Fabrication of data and falsification mean that the researcher did not actually
conduct the study but rather fabricated data or results, recording or fabricating
false information. Data falsification means that the researcher conducted the
experiment but processed, altered, or deleted data or results from the research
findings.

Simultaneous Submission:



Simultaneous submission occurs when a research paper (or large sections of
it) is submitted to the journal while it is already under consideration by
another journal.

4. Duplicate Publication:

Duplicate publication occurs when two or more papers share the same
hypotheses, data, discussion points, and conclusions. This behavior is rejected
within Al-Hadi Journal's publishing policy.

5. Unnecessary Publications:

Unnecessary publications include inappropriately dividing study results into
several articles, often done to inflate academic credentials.

6. Inappropriate Contribution or Attribution:

All listed authors must have made a significant scientific contribution to the
research and agreed to all its requirements. Any person who made a
significant scientific contribution, including students, should be included.

7. Manipulation of Citations: Manipulation of citations includes excessive
quoting in the submitted research that does not contribute to the scientific
content of the material and is included only to increase citations from a
specific author's work, or in articles published specifically for the journal.
This distorts the importance of the journal's work and is a form of scientific
misconduct.

8. Sanctions:

In the case of documented violations of any of the mentioned policies in any
journal, regardless of whether the violations occurred in that journal or not,
the following sanctions will be applied:

i.Immediate rejection of the offending research.

ii.Immediate rejection of any other research submitted to any journal published
by any of the offending research authors.

iii.Imposition of a ban for a period of no less than 36 months on all authors for
any new submissions to any journal, either individually or in collaboration
with other authors for violating research.

iv.Prohibition of all authors from working on the editorial board of any journal.



Authors guides
First: Submission Requirements

1. Initial Submission: Researchers can choose to submit the research in a single
file to be used in the evaluation process.

2. Corrected Submission Requirements: When the submitted research is in the
correction stage after evaluation, researchers are required to adjust the
research to the correct format specified by the journal for publication
acceptance. Additionally, any additional elements required by the journal for
publication should be provided.

Second: Authorship Guidelines
Authors' names should be assigned to the research based on:

1. Substantial contributions to study design, data collection, or analysis and
interpretation.

2. Substantial contribution to drafting or critically revising the intellectual
content of the research.

3. Definite approval of the final version submitted for publication.

All the above conditions must be met by all authors mentioned in the research.
Contributors who do not meet these criteria can be added in the acknowledgment
section. All authors must agree on the order of authors before submitting the research
for publication. Additionally, consensus from all authors is required to designate one
researcher to be responsible for correspondence.

Third: Research Evaluation Process

To maintain the research evaluation system, researchers are committed to
participating in the evaluation of scientific research submitted by other researchers.
When necessary, authors may be required to provide a reviewer or a group of
reviewers for the editorial board. The journal adopts a double-blind review policy,
where researchers and reviewers are unaware of each other. The evaluation process is
conducted confidentially, and the research evaluation is done through the online
research submission system.

Fourth: Pre-Publication Research Evaluation

In addition to the initial evaluation process, the journal evaluates research before
publication in its final form by the editor-in-chief and members of the editorial board.
This evaluation aims to ensure the quality of published research and adherence to
scientific publishing standards. This stage includes comments and citations through
the journal's website and on published papers. Researchers are required to respond to
comments and observations from the scientific committee.

Fifth: Research Paper Preparation

Research should be submitted in Arabic or English, following appropriate writing and
spelling rules. Research papers should be printed in Times New Roman font size 14,
single-column format, and in MS-Word format. The research should be written on A4
paper, and the printed area should be 15 cm x 24 cm. Research papers should be
submitted once to obtain an identifier number for the research in the journal. Sending



the research multiple times may result in rejection. Research papers should include a
title page with the author's name, affiliation, and the title of the research.

Sixth: Submission of New Research

Submission is done through the Al-Hadi College website and the journal's online
portal. Researchers will be guided step by step in creating and uploading research files
as part of the submission process. Researchers may choose to submit the research in
one file for use in the evaluation process. The research file should be in .docx or .doc
format to be used in the evaluation process. It is recommended to include all forms
and tables in the main research file.

Seventh: Citation
The Vancouver citation method should be adopted for writing sources in the research.
Eighth: Formatting Requirements

There are no strict formatting requirements, but all research should contain necessary
elements, including abstract, keywords, introduction, materials and methods, results,
discussion, conclusion, acknowledgments, conflicts of interest, and the list of
references. Ensure that all figures and tables are included in the main research file.

Ninth: Submission After Evaluation

Regardless of the submission file format, especially after reviewers' corrections,
researchers are requested to submit the research file according to the format used in
Al-Hadi Journal of Health Research in MS-Word document to avoid unnecessary
errors. Researchers are advised to use spell check at this stage. At this point, the name
of the researcher (or researchers) and affiliation must be included.

Tenth: Research Document Submission

During the submission of the research to Al-Hadi Journal of Health Research, all
contributing researchers must ensure that the research represents valid work, has not
been published in full in another journal, and does not contain significantly similar
content to the research of other authors. Other researchers must agree to choose one
of them to be responsible for correspondence with the editorial board, handling
reviewers' corrections, and proving the validity of the research.

Eleventh: Research Submission and Verification

Research should not have been previously published digitally or in print and should
not be simultaneously submitted to Al-Hadi Journal of Health Research and another
journal for evaluation. Copies of references that may be duplicated in the current
research (including those containing significantly similar content or using the same
data) and have been published or are under consideration in another journal must be
submitted.

Twelfth: Open Access Statement

Al-Hadi Journal of Health Research is considered a fully open-access journal,
meaning that all articles are available online to all users immediately upon publication.
The author and journal should be correctly included in the research. Advantages of
open access for authors include free access for all users worldwide, retention of
copyright by authors without restrictions, and increased visibility for readers.



Thirteen: misconduct allegations

Al-Hadi Journal of Health Research is highly sensitive to research misconduct and
utilizes all available means to prevent the publication of erroneous research. Despite
the absence of a unified definition of research misconduct, the journal's editorial board
broadly defines research misconduct into three categories of actions and behaviors.
The journal employs this definition to address research misconduct and strictly
follows a plan to monitor the ethics of scientific publishing when dealing with
research misconduct. This includes:

1. mistreatment of research subjects
2. data falsification and fabrication
3. plagiarism and impersonation

The fabrication is defined as taking data from other research without collecting
scientific data. Falsification is defined as manipulating research materials to achieve
favorable results. Falsification and fabrication can occur at any stage of the research
process (in the field) until the research is published, where citation misuse can occur
(indicating a citation when it does not support the argument). The journal aims to
identify any type of falsification or fabrication at all levels of research processing,
from initial examination to the comprehensive evaluation of the revised research, and
even after publication. Reporting any falsification or fabrication is an ethical
obligation for our authors, participating authors, reviewers, editors, and readers. In
any case of falsification or fabrication, the journal reserves the right to withdraw the
fabricated or falsified material. The journal follows the guidelines of its publication
ethics committee in dealing with falsification and fabrication.

Scientific evaluator guide
Firstly: Preliminary Guidelines

Before accepting or declining the invitation to review the current research, read these
questions as they will assist you in making the decision:

1. Does the current research align with your specific expertise? Accept the
review if you believe you can conduct a rigorous scientific evaluation.

2. Do you have a potential conflict of interest with the research topic or authors?
Send such concerns to the editor-in-chief when responding to the review
request.

3. Do you have sufficient time to review the research? Scientifically rigorous
evaluation of research requires a significant amount of time, so before
committing, ensure you are aware of the deadline for submitting the review.

Secondly: How to Evaluate a Research in Al-Hadi Journal of Health Research

The scientific reviewer's evaluation should be a comprehensive critique of the
research submitted for publication, presented in a full report rather than just a few
brief sentences. While the journal does not require a specific template for the structure
of the scientific review report, the following sections can be utilized:

1. Abstract
2. Major and significant issues

3. Minor and insignificant issues



The journal encourages scientific reviewers to assist researchers in improving the
scientific content of their research papers. Therefore, the scientific review report
should provide a constructive analysis with clear evidence to the researcher, especially
for those parts of the research that require modifications. In cases where the scientific
reviewer does not wish the researcher to be aware of their comments on the research,
these comments can be sent to the journal's editor-in-chief confidentially. The
evaluation process may vary from one scientific reviewer to another, but the scientific
reviewer should pay attention to the following aspects as much as possible:

. Is the current research topic well defined?

. Has a contemporary research problem been addressed?

. Is there a need for ethical approvals for the research, or does it need such approvals?

. Is the study model sufficient to answer the study's questions?

. Are the statistical tests used adequate, and are their results correctly included?

. Are figures and tables adequately explained, and do the results accurately represent

them?

7. Have previous researches conducted by the researcher, included in the current
study, been discussed adequately, and have the results of studies related to the
current research been compared well?

8. Is there incorrect citation of sources, such as using a source in a context contrary to
where it was originally cited, or has the researcher extensively used their previous
studies in the current study?

9. Do the study results support the conclusions?

10. Are there any restrictions on conducting the research mentioned?

11. Is the abstract an accurate summary of the current research and its results without
repetition?

12. Is the language of the current research clear and understandable?
13. To assist researchers in making corrections promptly, the reviewer should send a
copy of the evaluated research through the journal's submitted research tracking
system. If the scientific reviewer cannot conduct the research evaluation within
the specified time, they should contact the journal to adjust the final deadline for
submitting the evaluated research. The scientific reviewer is encouraged to
provide constructive criticism for the under-review research and focus on
objectivity in critiquing scientific aspects of the research, which includes, for
example, the soundness of research methods and methodology. At the end of the
research evaluation process, the reviewer will be asked the following question
regarding the current research:

AN DN AW

*  Accepted
*  Needs major revisions
*  Needs moderate revisions
*  Rejected
*  Unable to evaluate the research
Thirdly: Confidentiality in the Research Evaluation Process

Research submitted for evaluation must be treated with complete confidentiality
throughout the evaluation process. The scientific reviewer should not share
information about the research under evaluation or discuss its content with anyone
outside the research evaluation process. The scientific reviewer may, upon request,
consult with a colleague who has a relevant relationship with the research topic, and



this consultation should be done confidentially while keeping the research under
evaluation confidential. In such cases, the researcher should first contact the journal
or its editor-in-chief and inform them of the colleague's name who wishes to
communicate regarding this matter, including their information in the "Comment to
the Editor" field in the evaluation report.

Fourthly: Conflict of Interest

The scientific reviewer should refuse to evaluate the research in one of the following
cases:

1. They have a specific business interest in the research topic.
They have previously discussed or provided opinions and advice on
theresearch topic with the researcher.

3. When they feel incapable of being impartial in evaluating the research for any
reason.

Fifthly: Applications for Scientific Reviewer Membership

Al-Hadi Journal of Health Research values those applying for membership in the
journal's committees. The journal's editorial board is responsible for selecting research
reviewers based on the research itself. In each case, suitable reviewers are invited
based on their expertise or previous publications. To ensure the possibility of selecting
a scientific reviewer, please regularly update your contact information. For those not
registered on the journal's website and wishing to be selected as a scientific reviewer,
they should register on the website as a researcher.
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Exploring the Precision and Innovation of Laser Dentistry

As I dive into the fascinating world of modern dentistry, one technological marvel
stands out prominently - laser dentistry. The marriage of science and precision, laser
dentistry has revolutionized the traditional approach to dental procedures, offering a

new realm of possibilities for both practitioners and patients alike.

The journey into the realm of laser dentistry begins with a profound appreciation for
the power of light. Unlike traditional dental tools, lasers harness the energy of light to
perform a myriad of procedures with unparalleled precision. The versatility of lasers
in dentistry is truly awe-inspiring, ranging from simple teeth whitening to intricate

surgical interventions.

One of the key advantages of laser dentistry is its ability to minimize discomfort and
reduce the need for anesthesia. As the gentle glow of the laser interacts with dental
tissues, it simultaneously cauterizes blood vessels, minimizing bleeding during
procedures. This not only accelerates the healing process but also ensures a more

comfortable experience for patients who may harbor anxiety about dental visits.

In the realm of periodontal treatments, lasers have emerged as powerful allies in the
fight against gum disease. This targeted approach not only aids in the preservation of

healthy gum tissue but also promotes faster recovery post-procedure.

The precision of laser dentistry extends beyond surgical interventions to restorative
procedures as well. Lasers can be employed to remove decayed enamel with
remarkable accuracy, preserving more of the healthy tooth structure. Additionally,
lasers facilitate the bonding of dental materials, ensuring a secure and durable

restoration.

As I reflect on the impact of laser dentistry, I am compelled to acknowledge its role
in transforming the patient experience. The days of prolonged discomfort, noisy drills,
and post-operative pain may be numbered, thanks to the finesse of laser technology.
Patients now have the opportunity to undergo dental procedures with reduced anxiety,

quicker recovery times, and enhanced overall satisfaction.



While the benefits of laser dentistry are undeniably impressive, it is essential to
recognize that this field is still evolving. Ongoing research and technological
advancements promise even greater precision and expanded applications for lasers in
dentistry. As the journey into the future of oral healthcare unfolds, the role of laser
technology is likely to become increasingly prominent, reshaping the landscape of

dental practice.

In conclusion, laser dentistry represents a beacon of innovation in the field of oral
healthcare. The precision, versatility, and patient-centric advantages of laser
technology mark a paradigm shift, offering a glimpse into a future where dental
procedures are characterized by efficiency, comfort, and optimal outcomes. As I
embark on this exploration of laser dentistry, I am captivated by the endless

possibilities that light can bring to the world of smiles.

Mohammed A. Al-Maliky

Lecturer, MD PhD (Laser Dentistry)
Managing editor

Al-Hadi Journal for Health Research



Cross-Sectional Study Investigating Parental Awareness and
Attitudes Toward Pediatric Dental Procedures

Noor Musa Kadhim!®, Riyam Haleem', Hind Hadi Enad!, Maha
Mohammed', Qabas M. Hameed!

'Department of Dentistry Al-Hadi University Collage, Baghdad -10011, Iraq

ABSTRACT:

Introduction: Many parents are uninformed about the role that a pediatric
dentist plays in their child's development, and they underestimate the
importance of early dental checkups because they believe that baby teeth
would naturally fall out and therefore don't require much attention. Aims of
study: the study aimed to assess parental comprehension of the importance
they attribute to baby teeth, as well as their attitudes towards the treatment of
a primary tooth with symptoms and the adoption of preventive interventions.
Materials and methods: A survey was disseminated to 400 parents with
children ranging from newborns to 12 years old. The study consisted of 300
fully completed questionnaires. Statistical analysis: The data was imported into
an excel spreadsheet and analyzed using the IBM SPSS 22.0 software. Results:
Over two-thirds (84.7%) of the parents who participated in the study
recognized the importance of primary teeth. However, only (42.7%) were
aware that root canal treatment and capping can be performed on primary teeth.
Additionally, (50%) of the parents reported being aware that decay in primary
teeth can be prevented. Interestingly, (76.3%) of the parents believed that
infection from a decayed primary tooth can spread to the underlying permanent
tooth and cause damage. Conclusion: The study's findings clearly indicate that
the degree of education has a crucial role in shaping parents' attitudes and
comprehension of dental caries. Parents have limited attitudes and
understanding on the importance of regular dental checkups and the
acceptability of preventive dental procedures at a young age. Gaining a
comprehensive comprehension of this issue is crucial for the sustained
preservation and improvement of a healthy set of teeth in young individuals
residing in Baghdad.

Keywords: Primary dentition, Pediatric dentist, preventive dental procedures.
" Corresponding author:

Noor Musa Kadhim, Department of Dentistry, Al-Hadi University College, Baghdad-
10011, Irag. noor.m@huc.edu.iq
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INTRODUCTION

Pediatric dentists offer oral healthcare services and address
dental conditions in infants, children, teenagers, and those with
specific medical requirements. Pediatric dentists employ several
methodologies to assist youngsters due to the inherent variability
among individual individuals. (1)

To fully perform any required dental procedures. Dentists
provide parents with guidance on behavior modification strategies
for their children, taking into account the child's health history,
specific medical requirements, dental needs, treatment options,
potential consequences of not receiving treatment, emotional and
cognitive development, as well as the dentist's personal preferences
and expertise. A multitude of behavior management strategies
have been devised in response to the challenge of dealing with
youngsters who are incapable or unwilling to comply. (2)

The deciduous teeth, which emerge sequentially until the age of
two, are pristine and beautiful pearls that initially appear on the
lower dental arch at around six months of age. In order to operate
correctly, these teeth must remain in the mouth until the permanent
teeth emerge without any complications.  Regrettably, many
children have premature tooth loss, occurring before their teeth
would normally shed. (3)

Dental caries is a widespread condition, particularly common
among young children. (4) The preservation of decaying primary
teeth 1s essential because of their significance in mastication,
articulation, and their function as inherent space maintainers in the
dental arch. The management of dental caries in children is a
longstanding problem that presents several problems, such as
behavior control and the requirement for a long-lasting therapy that
remains effective until the natural shedding of the tooth. The main
cause of premature tooth loss is dental caries, resulting from parents
neglecting their children's oral hygiene, neglecting to schedule
regular dental examinations to detect early signs of caries, and
refusing to seek necessary and suitable dental treatment. (5)



Parental knowledge and habits are crucial in the prevention of
diseases and the enhancement of oral health in children.
Furthermore, the first duty for maintaining oral health is with the
parents, and eventually requires the joint effort of both parents and
children. (6)

The notion that 'infant dental care is unnecessary as primary
teeth would eventually be shed' has significantly diminished in the
Western hemisphere. (7) Pediatric dentistry is a very nascent field
in Iraq, with a lesser level of recognition as a specialized profession
compared to well-established practices in Western countries.

In Iraq, Pediatric dentistry has been recognized as a distinct
specialty since 1972, in accordance with the rules set by the dental
council. However, it was officially established as a separate
institution in 2003. The level of oral health awareness and practice
in Iraq is significantly lower compared to that of Western
populations. According to reports, children in Western societies
tend to have a higher level of awareness of frequent dental
appointments, as these trips are typically started by either their
parents or dentists. The Iraqi situation lacks a significant effort on
the side of the parents.

Many parents are unaware of the crucial role that a pediatric
dentist plays in their child's life. Additionally, the significance of
early dental appointments is sometimes underestimated, as some
assume that since primary teeth will eventually fall out, they are not
worth much care. During the initial 6-7 years of a child's life, the
primary teeth have a significant impact on the development of
speaking, chewing, preserving space, and directing the emergence
of permanent teeth. Although it is advisable for parents to bring
their kid to a pediatric dentist, many may not do so due to a lack of
information regarding the significance of primary teeth. The
parental knowledge, attitude, and action significantly impact their
child's development of a favorable dental attitude. (8)



MATERIALS AND METHODS:

This study examined the level of parent knowledge, attitude,
and behavior about pediatric dentistry in the ALDORA area of Iraq.
A survey was designed to examine the knowledge, attitude, and
awareness of parents regarding Pediatric dental operations and the
significance of preventative procedures. The questionnaire was
delivered to 300 parents of children aged 0 to 12 years who
expressed their willingness to participate. Throughout the
questionnaire completion process, one student consistently
remained accessible, and participants were actively encouraged to
seek clarification from the students if necessary. Upon finishing the
questionnaire, every participant was provided with training and
information regarding the importance of keeping healthy primary
teeth.

This research encompasses parents from diverse socioeconomic
origins, spanning various age groups, educational attainment levels,
and genders. The survey required around 10 minutes to finish. The
questionnaire was segmented into three sections: the initial piece
encompassed inquiries regarding the participants' personal
attributes, such as the kid's name, age, gender, the companion's
connection with the child, their job status, scholastic achievements,
and family income. The second and third portions include of
inquiries regarding parents' awareness and perspectives on dental
caries indicators and prevention of early childhood caries (ECC).(9)

Statistical analysis:

We used the IBMSPSS 22.0 program to analyze the data,
which were all put into an Excel sheet. For each portion of the
questionnaire that was delivered to parents of children, we obtained
the percentage, frequency, and Pearson's chi-squared with
likelihood ratio.

Results

A survey was conducted among 400 parents residing in Al-
Dora city, with a total of 300 fully completed survey sheets

included in the study. A total of 300 parents were selected, with
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149 coming from a lower socioeconomic background and 151 from
a higher socioeconomic one. The selection process was done
randomly. The survey consisted of a total of 20 questions. Section
1 comprises demographic data of participants, whereas Questions 1
to 15 offer response alternatives of yes, no, and maybe. Questions
15 to 20 included several alternatives (9)

Table 1 showed the demographic data for parent of patient which
illustrated sex, educational level, occupation and family income.

TABLE 1: Basic characteristics of participants

1 Sex
Girl 48%
Boy 52%
2 Educational level
Primary 26%
Secondary 32.3%
Bachelor's 35.7%
Postgraduate 6%
3 Occupation
Work 49%
Not work 51%
4 Familyincome
Good 50.3%
Average 39.7%
Bad 10%
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Figure 1 Basic characteristics of participants

Table 2 presents the findings on parental awareness of primary teeth
and early childhood caries (ECC). 94.7% of parents are aware that
humans have two sets of teeth. 85.7% of individuals believe that
primary teeth hold significance. 71.7% of children receive dental
care before seeing the dentist. 60% of parents are aware of the
specialized field of pediatrics. 42.7% of parents are aware that root
canal therapy can be performed on primary teeth. 68.7% of
individuals agree to visit a pediatric dentist. According to their
belief, there is a 76.3% chance of transmitting the illness from the
primary teeth to the permanent teeth. 36% of individuals consider
the presence of gaps between primary teeth to be within the range
of normalcy. 58.7% of parents believe that degradation can be
prevented. 63% are aware of the presence of fluoride. 50% of
parents approve of preventative therapy. Did you know that
pharmaceutical syrups significantly contribute to tooth decay?
accounting for 38.5% of cases.



TABLE 2: parents' knowledge and attitudes about dental caries
indicators and ECC prevention

No. | Question yes no May be

1 Do youknowthat we have 2 sets ofteeth- primary teeth | 94.7% 53%
and permanent teeth?

2 Do you think primary teeth are important? 85.7% 133% 1%

3 Has your child ever been to the dentist before? 71.7% 273% 1%

4 Do you know there is a specialty called Pediatric| 60.7% 38.0% 13%
dentistry?

5 Are youaware thatroot canal treatment and cappingcan | 42.7% 56.3% 23%
be done for primary teeth as well?

6 Do you know that only a Pediatric dentist is trained in | 39.0% 61.0%
Child Psychology and Behavior Management?

7 If you were referred by your family dentist to goto a | 68.7% 303% 1%
Pediatric dentist, would you go?

8 Do you feelthatinfectionfroma decayed primary tooth | 76.3% 20.0% 3.7%
can spread to the permanent tooth lying under it and
damage it?

9 Do you think that spaces between primary teeth are | 36.3% 30.0% 33.7%
normmal?

10 | Are you aware that the nght Pediatric dentistry | 61.0% 22.7% 16.3%
treatment can help to prevent crooked teeth at a later
stage?

11 | Do you think tooth decay can be prevented? 58.7% 393% 2.0%

12 | Do youknowthat application of fluoride from a dentist | 63.0% 17.3% 19.79
every 6 monthsis going to make yowr child'stoothmore
resistant to decay?

13 | If a dentist advises you for Preventive treatment like | 50.0% 18.7% 313%
sealants and fluoride application to prevent decay in
your child's teeth, will you do it?

14 | Do you know that medicine syrups play a bigrole in| 38.5% 34.6% 26.6%
tooth decay?

15 | Would youlike to receive more information about your | 76.1% 13.6% 10.0%
child's teeth protection and oral hygiene maintenance?

Table 3 shows the results based on socioeconomic class (low or
high) for questions 1-15, with response options of yes, no, and
maybe. Ql1, 2, 3,4, 7,8, 11, 12, and 15 had a high percentage for
low and high SCS for answer yes and a low percentage for low and
high SCS for answer no, whereas Q5 and 615 had a low percentage
for low and high SCS for answer yes and a high percentage for low
and high SCS for answer no. In contrast, Q9, 10, 13, and 14 had an
approximately equal percentage of answer questions.



TABLE 3: Comparison between the knowledge and attitudes of

parents in a high and SES
No. Yes No May be no
Low SES High SES Low SES | High SES |Low SES | High SES

1 93.7% 96% 6.3% 4% _
2 81.7% 91.2% 16.6% 4% 1.7%
3 69.1% 75.2% 29.1% 24.8%
- 62.3% 58.4% 35.3% 41.6% 23%
5 40% 46.4% 58.3% 53.6% 1.7%
6 36% 432% 69.7% 56.8%
7 69.7% 67.2% 28.6% 32.8% 1.7%
8 75.4% 61.6% 18.9% 31.2% 5.7% 7.2%
9 42.9% 27.2% 26.3% 35.2% 30.9% [37.6%
10 49 7% 76.8% 29.7% 12.8% 20.6% 10.4%
11 53.1% 66.4% 44.0% 32.8% 2.9% 0.8%
12 68.6% 55.2% 16.0% 19.2% 15.4% 25.6%
13 49.7% 50.4% 16.0% 22.4% 34.3% 27.2%
14 37.7% 40.0% 29.1% 42.4% 33.1% 17.6%
15 75.4% 72.0% 12.6% 15.2% 8.0% 12.8%
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Figure 2: parents' knowledge and attitudes about dental caries
indicators and ECC prevention

Table 4 revealed how parents reacted to dental care based on their
socioeconomic background. 72% of high SCS for Q16 pediatric
dentist, 80% of low SCS for Q17 just where there is pain, and
61.6% of high SCS for Q18 receive It was treated by going to the
dentist; 61.6 of high SES for Q19 still took him to the dentist to find
out what was wrong and how to fix it. Finally, 60.8% of high SES
are affected by the Q20 cost factor.

TABLE 4 Response of parent to dental treatment

No. | Options Low High
SES SES
16 | If your child has a toothache, who would you go to?
e Pediatric dentist 52% 72%
e Family dentist 37.7% | 20%
¢ Family doctor 103% | 7.2%
17 | When do you think should be the first dental visit?
e 6 months 13.1% | 8.8%
e One year 63% |208%
¢ Only when there is pain 80% 70.4%
18 | If your child's milk tooth is decayed, what would you do?
¢ Give medicines and try to manage it 13.1% | 12.8%
o Getit treated by visiting the dentist 354% | 61.6%
¢ Will not treat it asitis anyways going to fall off 514% | 25.6%

19 | If your child has a toothache & swelling in the mouth and after
taking medicines, the toothache and swelling subsides, what would
you do next?

o Still take himto the dentist to knowthe cause andtreatcause | 42.9% | 61.6%

e Wait for pain to recur and then take him 57.1% | 38.4%

20 | If a dentist advises you for Preventive treatment like sealants and
fluoride application to prevent decay in your child's teeth, will you
do it? If no ormavybe, why?

¢ You think it is not going to help 154% | 12%
o Visits to dentist will increase 25.1% | 27.2%
o Cost factor 39.4% | 60.8%
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Figure 3: Response of parent to dental treatment in high SES
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Figure 4 Response of parent to dental treatment in LOW SES

Table 5 shows Pearson's chi Sq for all sections, which were highly
significant for Q2, 9, and 10, and significant for Q4 and 8. While
the like-hood ratio is extremely important for Qs 2, 8, 9, and 10, it
1s not significant for Qs 3, 4, and 7.

Table 5: Chi-square ratio:

Q. Value Asymp. Sig.

No. (2-sided)

1 Pearsons's chi Sq 1.145 285
Likelihood ratio 1.125 289

2 Pearsons's chi Sq 10.528 .005
Likelihood ratio 11.466 .003

3 Pearsons's chi Sq 5.535 .063
Likelihood ratio 6.570 .037

4 Pearsons's chi Sq 6.977 .031
Likelihood ratio 8.371 015

5 Pearsons's chi Sq 5.656 .059
Likelihood ratio 6.702 .035

6 Pearsons's chi Sq 2.219 136
Likelihood ratio 2.229 135

7 Pearsons's chi Sq 4.974 .083
Likelihood ratio 6.017 .049
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8 Pearsons's chi Sq 9.275 .010
Likelihood ratio 9.486 .009
9 Pearsons's chi Sq 11.439 .003
Likelihood ratio 11.373 .003
10 Pearsons's chi Sq 33.705 .000
Likelihood ratio 33.629 .000
11 Pearsons's chi Sq 9.065 011
Likelihood ratio 9.0637 011
12 Pearsons's chi Sq 8.595 .014
Likelihood ratio 8.766 012
13 Pearsons's chi Sq 3.859 145
likelihood ratio 3.891 143
14 Pearsons's chi Sq 15.397 .000
likelihood ratio 15.319 .000
15 Pearsons's chi Sq 3.452 178
likelihood ratio 3.533 171
16 Pearsons's chi Sq 18.222 .000
likelihood ratio 18,138 .000
17 Pearsons's chi Sq 17.891 .000
likelihood ratio 19.574 .000
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18 Pearsons's chi Sq 32.835 .000

likelihood ratio 33.051 .000

19 Pearsons's chi Sq 14.553 .000

likelihood ratio 14.598 .000

20 Pearsons's chi Sq 1.100 577

likelihood ratio 1.090 .580
Discussion:

To enhance children's access to oral health care, it is
imperative to assess the oral health literacy of their parents, who
serve as the primary caregivers and decision-makers for their
children.  Studies have found a positive correlation between a
parent's favorable attitude towards dentistry and their children's
improved dental health. (10), (11)

The present study aimed to understand parents' perspectives
on the significance of their child's deciduous teeth, as well as their
awareness of various preventive and therapeutic choices in
pediatric dentistry. In order to assess the impact of socioeconomic
status on parents' understanding of pediatric dentistry,
questionnaires were distributed evenly among parents belonging to
both higher and lower socioeconomic strata. (12), (13)

In the present investigation, parents belonging to lower
socioeconomic strata did not perceive primary teeth as a necessity.
This outcome is similar to a study conducted in 2016 by Jyothsna
VS, which revealed a noticeable deficiency in understanding the
importance of deciduous teeth. Parents may not comprehend the
benefits of retaining milk teeth unless they are cognizant of their
importance.

Global data indicate that 40% of individuals have dental
treatment anxiety, a condition that can be attributed to distressing
childhood experiences. (14) Children must have positive early
experiences, as dental fears that begin in infancy often continue
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throughout adulthood. Therefore, it is imperative that the child's
initial dental visit is a positive and calming encounter with a dentist
who possesses expertise in working with youngsters.

Our survey revealed that a mere 39% of parents possessed
knowledge regarding the fact that a pediatric dentist is a specialist
who has received training in child psychology and behavior
management. Among these parents, 43.2% belonged to higher
socioeconomic  groups, while 36% belonged to lower
socioeconomic classes. According to the present investigation,
58.4% of parents belonging to higher socioeconomic groups
demonstrated awareness of the existence of a specialized branch of
dentistry dedicated to children. Conversely, 62.3% of parents from
lower socioeconomic classes lacked this awareness. Lower
socioeconomic individuals are commonly reported to have sought
dental treatment in government hospitals. (15)

The observed lack of awareness in our study may be attributed
to the absence of pediatric dentists at government hospitals
frequented by individuals from lower socioeconomic backgrounds.
Within the scope of this study, 8.9% of the surveyed parents opted
to consult their family dentist regarding their child's problematic
tooth, while 18.1% expressed their willingness to seek the services
of a pediatric dentist if advised to do so. This might be attributed
to the fact that many parents may be uninformed of the existence of
specialized pediatric dentists, or they may possess a higher level of
faith and trust in their family dentist, leading them to prefer having
their child treated by them. (16)

As to the American Academy of Pediatric Dentistry, it is
recommended that every kid should have their first dental
appointment by their first birthday. In this poll, a mere 3.7% of
parents expressed the belief that the initial dental appointment
should occur at the age of 1 year, while 3.4% said that it should take
place at 6 months. According to Alshahrani et al, the majority of
parents feel that the initial dental appointment should occur
between the ages of 3 and 6, maybe because they hold the belief
that not all teeth have emerged by the age of lyear. (17)
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Our survey revealed that 22.9% of participants considered
that the initial dental appointment should only occur in the presence
of discomfort. This conclusion is substantiated by other research
undertaken on this topic. (18), (19), (16), (20) Given that doctors
have more frequent encounters with children for vaccine purposes,
it would be advisable for them to provide guidance to patients
regarding the significance of early dental appointments.

Based on the aforementioned findings, a significant
proportion of parents hold the belief that they should only schedule
a dental visit for their children when they experience discomfort,
and they lack knowledge of the optimal age for their child's initial
dental consultation.

Conducting dental check-ups at an early stage reduces anxiety
and expenses, enhances the overall quality of life connected to oral
health, and assists families in effectively managing their time. (20)
Dental caries in primary teeth can impede a child's development
and cause significant pain, perhaps resulting in life-threatening
infections and diminishing general well-being. (3)

Extensive evidence has demonstrated a clear association
between tooth decay in primary teeth and an increased likelithood
of developing tooth decay in permanent teeth. (21)

According to our poll, 13.9% of parents expressed their intention to
seek dental treatment for a decaying primary tooth instead of
waiting for it to naturally come out or attempting self-medication.
Only 3.9% of the parents indicated their willingness to provide
medicine independently, reasoning that the tooth will inevitably
shed. The data revealed a concerning trend: 57.1% of parents
belonging to lower socioeconomic categories expressed a
preference for delaying their dental visits till the pain resurfaced.

According to Bansal et al., extraction is the most effective
treatment choice for primary teeth.  Parents should possess
comprehensive knowledge of the consequences of premature loss
of primary teeth and its potential impact on their child's overall
well-being. (22)
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According to the study conducted by Winnier et al. in 2015,
over 61% of the parents were not aware that primary teeth might
require both crowns and root canal therapy to get the desired result.

According to our poll, most individuals were aware of the
possibility of preventing decay, and around 63% were
knowledgeable of the potential benefits of fluoride. (9)In contrast
to the research, which suggested that mothers had inadequate
knowledge of fluoride. (23)

When asked about the appropriateness of preventive therapy
as recommended by the dentist, 58.7% of respondents expressed
certainty or willingness to undergo preventive measures for their
children. Of the individuals belonging to the top socioeconomic
class, 59.4% expressed uncertainty mostly due to financial
considerations, while a secondary factor was the desire for more
frequent dental visits.

Only 76.3% of the parents were aware that an infection in a
primary tooth might potentially migrate to the underlying
permanent tooth and cause harm. This conclusion aligns with the
research conducted by Ramakrishnan et al. (13)

In the present study, 61.2 % of the parents were unaware that
medicinal syrups may contribute to tooth deterioration. This
discovery aligns with previous research undertaken by Acharya et
al and Nirmala et al. (24), (25)

Studies indicate that a significant proportion of pediatricians,
almost 80%, lack awareness regarding the correlation between
liquid drugs and dental side effects. Furthermore, a majority of
these medical professionals do not provide guidance on the need for
oral hygiene practices, such as teeth cleaning, after consuming
medication. These findings indicate that doctors lack knowledge on
the etiology of dental caries and its related risks. (26)

According to the latest study, 76.1% of the participants
expressed parental interest in gaining further knowledge about the
significance of maintaining and overseeing their children's oral

health. This suggests a genuine lack of awareness rather than a lack
18



of concern for the value of primary teeth. This indicates that our
population must improve their foundational comprehension and
acquire necessary oral health education.

CONCLUSION:

The goal of education is not only to transmit knowledge, but
also to develop suitable actions toward dental therapy. The current
study discovered that the level of education has a significant
influence in molding parents' attitudes and understanding regarding
dental caries.

Parents' attitudes and knowledge about frequent dental visits,
as well as the significance and acceptance of preventative dental
operations at a young age, are restricted. Improving understanding
in this subject 1s critical for long-term maintenance and
enhancement of healthy dentition in young age.
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Oral health status of Iraqi autistic children and the correlation
with disease severity

Jehan Yawez Al-Demirchi'*, Hussein Anssari, Shadha Alqaysi

'Department of Dentistry Al-Hadi University Collage, Baghdad -10011, Iraq

Abstract:

Background: Autism is characterized clinically by deficits in communication,
interactions and stereotyped behavior. Children with Autism spectrum disorder
suffer difficulties with dental care both at home and at the dental clinics. The
study was designed to assess caries incidence and oral health condition in sample
of Iraqi autistic children. Methodology: forty autistic children were participated
in this study with 40 healthy children age ranged (2-11) years, patient group were
subdivided in to (Mild , moderate and severe) according to the severity of
disease. Simplified oral Hygiene index (S-OHI) was used to assess the oral
health and decay-missing-filling tooth (dmft, DMFT) indices used to assess the
caries incidence in both groups. Results: patients with autism have a lower
hygiene level regarding both caries and oral health status and this result get
worsen with increasing disease severity. Conclusion: Caries experience shows
a higher prevalence in autistic patients compared to controls, suggesting that
cognitive dysfunction, aggression, Impairment in applying oral hygiene rules
and the difficulties of these patients and other associated psychiatric symptoms
may impede the provision of dental care.

Keywords: autism; oral health; dental health; autism severity
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Introduction

Autism spectrum disorder (ASD) is a neuro-developmental

condition known by restricted interests, poor social communication,
and stereotyped or repetitive behaviors () . Autism can be diagnosed
as early as 18-24 months if certain symptoms can be notable from
normal development and other developmental delays or
abnormalities @ . The World Health Organization (WHO) estimated
that one in every hundred children had autism, with a male-to-female
ratio that was higher ) . Autistic persons display problematic
behaviors such as anger, resistance to directions, and an inability to
speak in a regular manner, and they are commonly related with social
anxiety, attention deficit/hyperactivity disorder, and obsessive-
compulsive disorder. As a result, it is difficult for them to reach the
same educational levels as their neuro-typical peers or to live a
normal life 9,
Autism has long been thought to be a debilitating disorder. Autism
has three severity categories, according to current DSM5 criteria ¢,
ranging from "requiring support" to "requiring very substantial
support." Severity assessments are based on the features of the two
fundamental domains that comprise the diagnostic criteria. The first
domain includes social and communicative deficiencies (social
affect).The second domain is the presence of limited or repetitive
patterns of behavior and interests .

Individuals with special needs (especially those with
developmental and mental disabilities) are virtually always affected
in terms of oral health, with dental caries and poor oral hygiene being
the most common problems ©. Autistic people are among those who
struggle to acquire standard dental treatment (V. Children with ASD
provide difficulties for parents and dentists since the dental
environment is considered challenging with children's abilities,
features, and abnormal behaviours ® .

Methodology:

A case-control study was conducted on 80 subjects from 6 institutes

in Baghdad from both (Al-Karkh and Al-Resafa), with the patient
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group consisting of 40 children diagnosed with autism spectrum
disorder (31 males and 9 females), and the control group consisting
of 40 apparently healthy children (25 males and 15 females) chosen
from the same geographical area where autistic institutions were
found. The age range was (2-11) years, and the patients were divided
into three categories based on disease and symptom severity: mild,
moderate, and severe. The index of decayed, missing, and filled teeth
was used to assess primary and permanent dentition, while the
simplified oral hygiene index was used to assess oral health in both
groups.

Results:

Demographic Features

The results of the current study were based on the analysis of 40
autistic patients compared with 40 healthy children, whose ages
ranged from 2 to 11 years. The mean age of the patient’s group was
(6.70£2.34) years, meanwhile the mean age of the controls was
(7.10+ 2.40) years. As presented in table 1.

Table 1: demographic features regarding the age

Study groups T-test
Age group Patients group Control group  (P-value)
(years) No.=40 No.=40
N % N %
3-7 27 67.50 23 57.50 0.83N8
8-12 13 32.50 17 42.50
Range (2-11) 2-11)
Mean = SD 6.70+2.34 7.10+2.40 0.32N8

According to the severity of the disease, this study found that 6
(15%) of patients have mild autism, 13 (32.5%) have moderate
autism, and the remaining 21 (52.5%) have severe autism, as shown
in figure (1).
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Figure 1: Frequency distribution of patients according to
disease severity.

Table (2) shows the caries experience in both groups of children,
dmft index showed a significant difference between the two groups.
According to permanent dentition, this study found a significant
increase in DMFT in patient group (1.07£0.26; 1.90+0.37) than that
in control group (0.37+0.11; 1.02+0.16) respectively.

Table 2: Caries experience distribution of primary and
permanent teeth in two groups.

Variables Groups
Patient Control
N=40 N=40
Mean + SD Mean+SD T-test P
value
dmft 4.87+0.71 2.82+0.51 2.328 1 0.023*
DMFT 1.90 +£0.37 1.02+0.16 2.133 | 0.038*

*=significant; SD: Standard Deviation

The differences in oral hygiene between patients and control
group are presented in table (3). The result showed that there is a
significant difference between the two groups regarding the S-OHI
where patients group showed a higher mean value than control

group.

Table 3: S-OHI distribution between groups
Groups
Patients Control
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Vars. Mean£+SD Mean £+ SD T-test |P-value
DI 0.96+0.63 0.68 +0.30 1.895 0.062
Cl 0.12+0.27 0.07+0.19 0.840 0.404

S-OHI 0.84+0.63 0.58 +0.40 2.246 | 0.028*

NS: non-significant; SD: Standard Deviation

Figure (2) illustrates the oral hygiene index discrepancies between
patients and controls. According to the data, 25 of the patients had
poor oral hygiene and 15 had good oral hygiene, whereas 11 of the
control group had poor oral hygiene and 29 had good oral hygiene.

100

80

60
W Study

40 25 25 I Control

T
poor good

Figure 2: Oral hygiene distribution
Dentition Status with Severity of Disease
Table (4) reveals a significant increase in dmft, DMFT indices as
the severity of autism increases.
Table 4: Dentition status with severity of disease

Mean = SD F P value

dmft Mild 1.625+0.420 3.788 0.033*
Moderate 5.600+1.116
Severe 5.765+1.244

DMFT Mild 0.250+0.250 8.187 0.002*
Moderate 2.133+0.668
Severe 2.471+0.589

*=significant at p<0.05.
Oral Hygiene Status According to Severity of Disease
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The distribution of oral hygiene according to the severity of disease
i1s clearly presented in table (5). The results revealed highly
significant differences in oral health status among three groups of
patients, where oral hygiene get worse when increasing disease
severity.

Table S: Oral hygiene status with severity of disease
Mild Moderate Severe ANOVA
No.=8 No.=15 No=17 [P-

}alue)

DI Mean=+ |0.45+0.32 ).8274+0.694 1.053+0.623 |0.013*
SD

CI |Mean+ ).038+0.106 ).020+0.077 ).247+0.379 | 0.087
SD

S- |[Mean+ ).488+0.348 ).847+0.704 1.300+0.852 10.014 *
JHI SD
SD: Standard Deviation

Discussion and conclusion

Caries Experience and Oral Health Status

Caries Experience

As per the results of this study, there was a significant
difference between the patient group and the control group in terms
of dental caries incidence and get even worse with increasing the
disease severity in both deciduous and permanent teeth. This finding
is consistent with prior research (%1112 This may be related to the
fact that individuals with ASD have trouble controlling their tongues,
which raises the risk of dental caries, as well as their preference for
eating more delicate and sweet foods and their propensity to hold
them in their mouths rather than swallow them. Furthermore,
according to Udhya and colleagues, dental caries risk may be
considered to be higher in the autistic individuals due to difficulty in
brushing teeth; yet, oral hygiene is known to be poor in these
individuals (¥
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On the other hand, earlier research (!> has indicated that children
with autism had a decreased prevalence of caries. According to the
authors, autistic families and special institutions in charge of
providing care may serve less cariogenic meals. Likewise, autistic
children due to their ritualistic behavior, which is portrayed by
unchanging design of everyday activities, for example, unvarying list
of options of meals; thus they are more regular in their meal habits
than are ordinary health children; along these lines, a reduction in the
frequency of snaking between-meals and in the consumption of
carbohydrates may have a role in the less caries experience (1 |
Alrawi et al. also attributed the lower occurrence of caries to the lack
of any retentive region owing to the flat occlusal surfaces due to
bruxism and opened proximal contacts 17

Furthermore, this study discovered that dental caries experience
was significantly correlated with the severity of autism symptoms in
terms of DMFT/dmft indices, and that the incidence of caries was
higher in children with severe autism than in other autistic groups.
This is because severe autism is characterized by bad behaviour and
a reduced ability to comply with instructions. It is also more difficult
to provide basic oral hygiene treatment. Additionally, this outcome
may be related to the use of antipsychotics, antidepressants, and
anticonvulsants, which some people with severe autism disorders
take. These drugs have also been linked to xerostomia, changes in the
physical properties of saliva that affect flow rate and buffering
capacity, and dental caries 7 .

Oral Health Status

Oral care in autism syndrome is mostly dependent on the parental
and caregiving support roles. Our finding of relative association of
oral health conditions with disease severity revealed that milder
forms of autism were associated with lower scores of S-OHI. The
main reason of current results is that children with autism have a
physical disability that often precludes them from engaging in self-
oral hygiene behaviors such as brushing their teeth, and this condition
getting worse with increasing disease severity. Moreover, the efforts
to help children with ASD adopt proper oral hygiene practices can be
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9.

stressful regarding the time and energy required ®® . If an autistic
person's impairment is slight to moderate, they can usually be
educated, which indicates that habit development and repeated
instruction can help them maintain better dental hygiene.
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Abstract

Orthodontic braces are now seen as status symbols and fashion statements in certain
regions globally. Despite their popularity in the realm of wealth and style, there is a
lack of information regarding how these fashionable braces impact different facets of
individuals' quality of life. Hence, our objective was to examine the influence of
fashion braces on the quality of life related to. Knowledge and attitude of people. This
study exploring the knowledge and attitudes of Iraqi people towards fake orthodontic
appliance, the sample size 332 participants, A cross-sectional investigation was
conducted by gathering data through a Google Form questionnaire distributed in Iraq
through different social media channels over a span of 5 months. The assessment of
Oral Health-Related Quality of Life was done using the validated Arabic version of
the Oral Health Impact Profile questionnaire. Results show a notable portion of
participants inclined to reject fake orthodontic braces, suggesting a substantial
understanding and awareness of dental science and positive oral hygiene practices

among the included individuals.
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Introduction

Orthodontic treatment offers the benefit of correcting malocclusion
and addressing disharmonious jaw positioning, resulting in
improved oral function and enhanced tooth protection. During the
course of orthodontic therapy, patients are fitted with a fixed
orthodontic device. A fixed orthodontic appliance refers to a non-
removable device or equipment that is affixed to the teeth, enabling
various types of tooth movement. Due to its effectiveness, fixed
orthodontic appliances are commonly favored by both patients and
orthodontists. Nevertheless, the consequences of malfunctions in
fixed appliances are considerably more significant compared to
those of detachable appliances (1, 2). There are several issues
commonly associated with fixed appliances, including debonded
brackets, misplaced or loose bands, slipping or shattered archwires,
and instances of trauma. Currently, counterfeit orthodontic braces
are regarded as a prominent symbol of fashion. The phrase "fake"
is commonly understood to refer to something that lacks
truthfulness, authenticity, or genuineness, and is instead artificial in
nature (3). In the domain of dentistry, counterfeit braces refer to
orthodontic appliances that are frequently marketed on the internet
or offered at significantly reduced prices by unaccredited vendors.
Frequently, these devices are self-repaired or installed by an
individual lacking the necessary qualifications. Prior to the
application of counterfeit braces, a comprehensive dental
examination, including the absence of appropriate investigations
such as radiography or study models, was not conducted (4). In the
absence of diligent oversight from dental professionals, engaging
in this behavior has the potential to result in dental cavities and gum
bleeding, hence exacerbating the individual's facial profile. There
have been documented instances of severe consequences associated
with the use of counterfeit braces, as evidenced by the unfortunate
fatalities of two adolescents residing in Thailand. These individuals
succumbed to infections that arose as a direct result of their
utilization of these fraudulent orthodontic devices (5). There are
two frequently accessible varieties of counterfeit braces, namely
active and passive. The installation of counterfeit braces involves
the application of etching and bonding processes by unqualified
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personnel, who affix functional imitation braces onto the teeth.
While the passive variant of counterfeit orthodontic braces is not
affixed to the teeth, it is worth noting that fake braces can be worn
autonomously with relative ease. This implies that it is only suitable
for a restricted duration (6). Our aim was to investigate how fashion
braces impact people's quality of life in terms of their knowledge
and attitudes.

Materials and methods.

The study employed a cross-sectional research design and was
carried out subsequent to obtaining ethical approval from the
ethical committee of the Department of Dentistry at Al-Hadi
University College.

The process of data collecting was carried out by employing a self-
administered questionnaire. The study concluded with a final
sample size of 322 individuals, The ethical approval obtained from
the ethical committee in the dentistry department Al hadi university
college in 14-12-2023 numbering HD231202. The research
employed survey items that were adapted from a prior study (7) and
subsequently translated from English to Arabic in order to improve
understanding among the participants of the study. The research
team utilized a Google form to administer the questions to
participants, which were afterwards circulated around college
students in order to achieve a broader dissemination of the
questionnaire. The dataset comprised information pertaining to
each patient, including their date of birth and educational
backgrounds. Responses falling outside the predetermined age
range of the study were omitted from the analysis. The investigation
was carried out over the period spanning from May 2023 to
September 2023.The preservation of data privacy and
confidentiality was effectively maintained by the utilization of
coding techniques for the questionnaire and the establishment of
secure storage measures.

Statistic:
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The statistical analyses of the study were performed using the SPSS
25.0 software, developed by IBM Inc. in Chicago, IL, USA. The
descriptive metrics were presented in a tabular format,
encompassing frequency, percentage, and mean values. The
assessment of the conformity of the questionnaire scores to a
normal distribution was conducted using the one-sample
Kolmogorov-Smirnov test. The frequency test was utilized to
investigate the relationships between categorical variables.
Throughout the investigation, a predetermined significance level of
5% was established to accommodate the potential occurrence of a
type-I mistake. The assessment of statistical significance involved
comparing the calculated p-value with a predetermined threshold of
0.05.

Results:

The current study had a cohort of 332 people who willingly
completed the questionnaire and were later included in the final
analysis. The results collected indicate a statistically significant
difference across all sections of the questionnaire (p < 0.05) as
shown in Table 1.

Table 1. Distribution of the participant answers
Are you aware of Do-It- N Mean Std. Std.

Yourself (DIY) braces? Deviation Error
Mean
Do you know the 332 1.21 0.811 0.045

difference between actual
braces and fake braces?

Do you think fake braces | 332 0.89 0.920 0.050
can harm you?

Is it essential to stop 332 1.28 0.818 0.045
people from using fake

braces?

Do you want to get 332 1.17 0.883 0.048
braces?
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Have you consulted 332 0.14 0.489 0.027
anybody before wearing
braces?

Are you wearing/ Have 332 0.57 0.811 0.044
you worn any braces
before?

Do you need orthodontic | 332  1.14 0.871 0.048

treatment

In relation to the treatment, a majority of the participants (56.6%, n
= 188) acknowledged the necessity for it, while only 25% of the
participants responded negatively. A minor percentage of the
participants (18.4%) remained indecisive, as indicated in Table 2.

Table 2: Treatment Need

Do you need orthodontic treatment
Frequency Percent Valid Cumulative
Percent  Percent

Valid | No 83 25.0 25.0 25.0
Maybe 61 18.4 18.4 43.4
Yes 188 56.6 56.6 100.0
Total 332 100.0 100.0

The findings indicate that a mere 46.1% of the participants had
prior experience with orthodontic treatment, but the majority,
comprising 53.9% of the participants, had no previous history of
such treatment, as illustrated in Table 3.

Table 3: Treatment History

Are you wearing/ Have you worn any braces before?
Frequency Percent Valid Cumulative
Percent  Percent

Valid | No 179 53.9 53.9 53.9
Yes 153 46.1 46.1 100.0
Total 332 100.0 100.0

In relation to the comprehension of the significance of the
orthodontist's role in the initiation of treatment (attachment

fixation) or during treatment, a majority of the participants,
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accounting for 63.9% (n = 212), responded negatively to the
question. Only 20.5% of the participants answered affirmatively,
with the remaining 15.7% remaining undecided, as indicated in
Table 4.

Table 4: Understanding of orthodontist role

Fixing braces don’t require an orthodontist, do you
agree?
Frequency Percent Valid Cumulative
Percent  Percent

Valid | No 212 63.9 63.9 63.9
Maybe 52 15.7 15.7 79.5
Yes 68 20.5 20.5 100.0
Total 332 100.0 100.0

When surveying the test group on their understanding of the notion
of fake braces and comparing them to actual braces, it was found
that 48.2% of the participants indicated that they were unaware of
the distinction, while only 37.3% claimed to possess knowledge
differentiating between fake and actual braces, as illustrated in
Table 5.

Table 5: Knowledge about fake braces

Do you know the difference between actual braces and
fake braces?

Frequency Percent Valid  Cumulative
Percent Percent

Valid | No 160 48.2 48.2 48.2
Maybe 48 14.5 14.5 62.7
Yes 124 37.3 37.3 100.0
Total 332 100.0  100.0

In the section pertaining to the inquiry regarding the inclination
towards wearing fake braces, the overwhelming majority of
participants, accounting for 91.3% of the total sample, explicitly
expressed their disapproval of such practice. A small proportion,
comprising 5.7% of respondents, indicated agreement with the
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aforementioned statement, while a mere 3% of participants
remained undecided, as illustrated in Table 6.

Table 6: Desire for fake braces.

Do you want to get fake braces?
Frequency Percent Valid Cumulative
Percent  Percent

Valid | No 303 91.3 91.3 91.3
Maybe 10 3.0 3.0 94.3
Yes 19 5.7 5.7 100.0
Total 332 100.0 100.0

With respect to awareness and understanding of the adverse effects
associated with fake braces, just over 50% of the participants
indicated that they possess knowledge of the negative effects of
fake braces. According to the data presented in Table 6, 51.5% of
respondents expressed a lack of unfavorable attitudes towards this
particular application, while 23.2% also indicated a similar
sentiment. Additionally, 25.3% of participants remained undecided
about their stance as shown in table 7.

Table 7: Knowledge of fake braces effect.

Do you think fake braces can harm you?
Frequency Percent Valid Cumulative
Percent  Percent

Valid | No 77 23.2 232 23.2
Maybe 84 25.3 25.3 48.5
Yes 171 51.5 51.5 100.0
Total 332 100.0 100.0

In relation to the participants' perspective on fake braces, it was
found that 48.5% expressed the opinion that this form of application
should be discontinued. Conversely, 31.9% of the participants said
that fake braces should not be discontinued, while 19.6% remained
undecided, as indicated in Table 8.

Table &8: Attitude towards fake braces

39



Is it essential to stop people from using fake braces?
Frequency Percent Valid Cumulative
Percent  Percent

Valid | No 106 31.9 31.9 31.9
Maybe 65 19.6 19.6 51.5
Yes 161 48.5 48.5 100.0
Total 332 100.0  100.0
Discussion

The phenomenon of fake braces, also known as fake orthodontic
appliances, has gained popularity among young individuals,
particularly teenagers, as a form of accessory. These fake braces
involve the bonding of orthodontic brackets to the teeth, but they
lack any functional purpose as genuine orthodontic appliances. It is
worth noting that such individuals often engage in this practice
without seeking proper consultation from a qualified orthodontist
or dentist. The utilization of counterfeit braces can result in various
adverse effects, primarily attributed to the usage of non-approved
adhesive materials or the incorporation of non-standardized
materials in the construction of the brackets. These factors
contribute to the release of toxic substances within the mouth
cavity, thereby impacting the overall health of people.(8).

The objective of this study was to assess the level of awareness and
attitude among the Iraqi population regarding the use of this
particular application. The study also aimed to determine the extent
to which this application has been adopted within the Iraqi
community. Previous research has indicated that individuals in their
youth, typically between the ages of 15 and 30, are more likely to
be recipients of fake braces (9). Therefore, our study focused on
participants within the age range of 18 to 30 years.

The analysis of the initial section of the questionnaire in our study
focused on the assessment of treatment realization and treatment
necessity. It was found that a majority of the participants,
specifically 56.65%, expressed a requirement for orthodontic
treatment. This finding indicates a commendable level of dental
education and awareness regarding malocclusion within the
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examined community. These results are consistent with previous
research, which has also observed a growing demand for
orthodontic treatment among adult patients in dental practices. (10,
11).

In the section pertaining to treatment desire in our study, the
findings indicate that a majority of the participants expressed
reluctance towards undergoing orthodontic treatment. This
contrasts with the findings reported by Zhang et al., who observed
that adult patients' motivation for seeking orthodontic treatment
primarily stems from their desire to improve esthetics and occlusal
function, indicating a favorable inclination towards receiving
treatment. (12).

The study revealed that a significant proportion of the participants
acknowledged and valued the role of orthodontists in dental
treatment. This finding suggests that the community under
investigation possesses a commendable level of dental education
and demonstrates a satisfactory level of awareness regarding dental
issues and their corresponding treatments. This observation is
consistent with the findings of Sri et al., who reported that a
substantial majority of patients (specifically 79.6%) exhibited
knowledge regarding the orthodontists' competence in effectively
aligning teeth. Moreover, a significant percentage, specifically
73.5%, maintain the perspective that the proper arrangement of
teeth plays a role in augmenting facial aesthetics. Additionally,
according to Dalessandri et al., a substantial majority (97.5%) of
individuals undergoing orthodontic treatment expressed a positive
attitude towards telemonitoring. This indicates that they hold a
favorable opinion regarding the involvement of orthodontists in
their treatment. Similarly, Kouguchi et al. found that approximately
90-95% of patients and parents reported satisfaction with
orthodontic treatment, indicating a positive perception of the role
played by orthodontists (13-15).

In relation to the understanding of fake braces or do-it-yourself
braces (DIY), the findings of the study indicate that a significant
proportion of participants, specifically 48.2%, lack knowledge

41



about this concept and are unaware of its existence. Conversely,
only 37% of participants demonstrate awareness of fake braces,
while 14.5% possess some level of familiarity with the concept.
These results suggest that the prevalence of fake braces within the
Iraqi community is not as widespread as in other countries
worldwide. Previous research has also examined knowledge and
treatment preferences based on gender, revealing a higher
inclination towards seeking treatment among females. This can be
attributed to the fact that females tend to place greater emphasis on
their dental appearance and aesthetic concerns (16, 17).

Previous studies have indicated that adolescents exhibit a tendency
to adorn themselves with counterfeit orthodontic appliances, as
these products are seen as symbolic of wealth and the capacity to
indulge in conspicuous consumption (4). According to a study
conducted by Hassan et al, a considerable proportion of adolescents
living in the Klang Valley area exhibit a tendency to embrace
counterfeit orthodontic braces. This inclination is mostly motivated
by their desire for improved aesthetic attractiveness. (18), In
contrast, our research findings reveal that a significant majority of
the research population, approximately 91.3%, expresses a strong
aversion to the utilization of fake braces. This high percentage
suggests a commendable degree of dental consciousness within
Iraqi society, particularly against the use of orthodontic appliances
that are not administered by licensed dental professionals.

The utilization of counterfeit orthodontic braces might lead to
various outcomes, including but not limited to hemorrhaging,
significant dental overcrowding, incongruity in skeletal patterns,
and impairment of nerve function.(19). In previous studies,
participants had diverse findings on the impact of wearing
counterfeit braces. Some individuals reported positive changes in
their dental alignment, while others experienced no significant
alterations or even detrimental consequences. (18), The findings of
our survey indicate that 51.5% of the participants demonstrate
awareness of the detrimental impact of counterfeit braces on dental
health, suggesting a commendable level of oral health

CONSCIOUSNESS.
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In relation to the perception of counterfeit braces, the findings
derived from our study reveal that 48.5% of the participants hold
the belief that this practice should be discontinued. Conversely,
31.9% of the participants expressed the view that it is not necessary
to halt this application. Furthermore, 19.6% of the participants
remained undecided on the matter. It is worth noting that another
study yielded diverse outcomes concerning the impact of wearing
fake braces. Some respondents reported positive improvements in
their dental alignment, while others observed no significant
changes or even experienced negative consequences. (20). In a
separate research investigation examining the extent of counterfeit
braces awareness among university students in Malaysia, the results
indicated that a meager 35% of the participants exhibited
understanding of the potential adverse ramifications linked to the
utilization of counterfeit braces (5).

Conclusion

The current study is utilizing the Health Belief Model for the first
time to examine the factors that influence the utilization of fashion
braces among the Iraqi population. The findings of our study
indicate that a significant proportion of the participants exhibited a
propensity to decline the utilization of fake orthodontic braces. This
outcome suggests a noteworthy level of comprehension and
awareness pertaining to dental science and favourable oral hygiene
practices among the individuals included.
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Abstract

In contemporary times, there has been a noticeable surge in the need for
orthodontic treatment among individuals. Concurrently, the need for
orthodontic treatment among patients with medical disorders also increased.
The observed phenomenon can be ascribed to the progressions in medical
treatment, which have resulted in an expanded populace of persons with
enduring diseases and impairments experiencing extended lifespans. In most
instances, orthodontic intervention is generally not considered contraindicated
for individuals with these diseases, unless the problem is not well managed.

The objective of this article is to provide a comprehensive analysis of various
medical disorders and their corresponding orthodontic issues.
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Introduction

In recent years, there has been an observable increase in orthodontic
treatment demand. Simultaneously, the demand for orthodontic
treatment among individuals with medical conditions has been
steadily growing. This can be attributed to advancements in medical
care, which have led to a larger population of individuals with
chronic illnesses and disabilities living longer lives. The resolution
of orthodontic problems is often feasible; nevertheless, it often
requires the implementation of specific interventions (1).

In the majority of cases, orthodontic intervention is typically
permeated for individuals with these conditions, except
uncontrolled cases. It is important to note that the tissues' capacity
to effectively react to orthodontic therapy may be reduced during
the active or acute phase of the condition (2). One commonly seen
aggravating factor in persons with medical conditions is a
diminished sensitivity to infection. Therefore, it is crucial for
orthodontists to avoid inducing irritation to the mucosal tissues and
thoroughly evaluate the condition of periodontal health.
Additionally, they should remain cautious regarding potential
negative consequences linked to pharmacological interventions,
such as xerostomia and compromised immunological response (3).
Denying the provision of orthodontic treatment only on the basis of
a serious medical condition may be deemed inappropriate, since
such therapy has the potential to have favorable results. The
majority of individuals have the potential to undergo successful
orthodontic treatment with appropriate care (4).

Infective endocarditis

This disorder is characterized by the inflammation of the
endothelium, which is the inner lining of the heart and blood vessels
with the capacity to affect many surfaces that are covered by
endothelial cells, such as the ventricles, atria, and pulmonary
arteries with the cardiac valves have a specific susceptibility (5).
The correlation between infective endocarditis and orthodontics has
not been fully elucidated (6). The committee of the American Heart
Association determined that there is no substantial risk of
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bacteraemia associated with the manipulation of orthodontic
appliances. Therefore, it is not advisable to routinely administer
prophylaxis for the purpose of adjusting detachable or fixed
orthodontic appliances or bonding orthodontic brackets (7). It is
advisable to administer prophylaxis for orthodontic procedures that
have the potential to cause perforation of the oral mucosa or
manipulation of gingival tissues. The procedures encompassed in
this category consist of the implantation and removal of orthodontic
bands, interproximal reduction, as well as the insertion of
temporary anchorage devices (8).

In order to minimize any adverse effect during orthodontic
treatment in patient with infective endocarditis, it is advisable to
engage in consultation with the patient's physician in order to assess
the amount of risk and establish an appropriate antibiotic
prescription in accordance with the planned orthodontic treatment
(2). It 1s imperative to adhere to a rigorous oral hygiene protocol
during the course of treatment. In addition, it is advisable to go for
bonded brackets as opposed to bands, elastomeric ties are
considered to be a more favorable option compared to ligature ties
for the purpose of securing arch wires in position. It is
recommended that any sharp edges, including those found on tubes
and hooks, be appropriately softened and polished. It is advisable
to eliminate and cleanse any surplus adhesives. It is recommended
to refrain from using fixed acrylic equipment, such as Nance and
acrylic fast maxillary expanders (9).

Thrombocytopenia

This disorder arises as a consequence of a decrease in the number
of blood platelets, which is caused by the disruption of bone
marrow function. The occurrence of this condition can be attributed
to the presence of cancer in the bone marrow, such as leukaemia, or
the manifestation of an autoimmune disorder, such as aplastic
anaemia (10).

The occurrence of spontaneous gingival bleeding, even in

individuals who maintain appropriate dental hygiene practices, is

seen as an early indication of leukemia (10). The orthodontist may

potentially be the initial professional to identify the condition and
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is advised to recommend the patient to a specialist for consultation
(11). The administration of chemotherapy or radiotherapy for the
treatment of leukemia has been observed to result in a decrease in
their growth rate. However, it has been observed that this growth
retardation is temporary and normal development patterns are
typically restored following the completion of treatment.
Consequently, several orthodontic issues may arise, such as
mandibular retrognathism, a decrease in the vertical facial
dimension, diminished height of alveolar processes, anomalies in
development of, the presence of V-shaped roots, and the occurrence
of microdontia (1, 12).

If the diagnosis of leukemia is confirmed before to commencing
orthodontic treatment, it is recommended to postpone the
orthodontic treatment until after the completion of chemotherapy
and a minimum of 2 years following transplantation of the bone
marrow in order to minimize the risk of malignancy relapse and
discontinue the use of immune-suppressive medications (1, 10). If
the diagnosis is confirmed during the course of orthodontic
treatment, all current orthodontic appliances should be removed to
prevent complications such as bleeding, irritation, or infection with
removable retainer be employed which is well tolerated by the
patient (11).

The recommencement of orthodontic treatment can occur once all
necessary therapy has been completed, and the patient has achieved
a minimum of two years without any adverse events [8]. During
this phase, orthodontic mechanics should prioritize simplicity and
employ gentle force to mitigate the potential for root resorption.
The orthodontist must acknowledge the need for compromised
outcomes and focus only on treating the maxilla, as the mandible is
susceptible to osteo-radio-necrosis (ORN) due to its restricted
blood supply (12, 13).

Clear aligners have been identified as a potentially optimal
treatment option for these patients. It is advisable to utilize
orthodontic appliances that do not cause irritation to minimize the
potential for mucosal irritation, this can be enhanced by employing
silicon and wax to provide further protection to the mucosal lining.
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Maintaining a rigorous oral hygiene regimen is imperative (12, 13).
Additionally, it is important to use caution when trimming
transparent aligners in order to prevent any potential gingival
irritation.

Haemophilia

Haemophilia is a hereditary bleeding disorder characterized by the
deficiency or dysfunction of clotting This disorder arises due to a
deficit in one of the components involved in the process of blood
coagulation. Haemophilia A and B are -characterized by
deficiencies in factor VIII and IX, respectively, Von Willebrand's
illness 1s attributed to a genetic abnormality affecting Von
Willebrand's factor (11).

It is important to adhere to rigorous oral hygiene practices in order
to maintain optimal oral health. Additionally, it is crucial to prevent
any potential mucosal injury that may arise from the actions of the
orthodontist or the use of orthodontic equipment. It is necessary to
ensure that sharp edges are appropriately softened, and any surplus
wires are trimmed. According to a pervious study self-ligating
brackets are considered to be more favourable compared to
traditional brackets. It is recommended that arch wires be ligated
using elastomeric ligatures instead of wire ligatures (14).

The duration of treatment should be minimized. Removable
appliances have been found to be associated with a higher incidence
of gingival irritation. Therefore, it is recommended to use fixed
appliances (14). It is recommended to consider a non-extraction
treatment approach and bonding over banding, if feasible (15). The
use of non-steroidal anti-inflammatory medicines (NSAIDs) for
pain management is not advised due to their potential to exacerbate
bleeding tendencies, acetaminophen has been identified as a
comparatively safer option (16). In order to reduce the risk of soft
tissue injury, it is recommended that during the process of bonding,
it 1s advisable to place a saliva ejector on a gauze that is positioned
on the floor of the oral cavity (16).

Sickle cell anaemia
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Sickle cell anaemia is a genetic disorder characterized by abnormal
hemoglobin molecules, resulting in the deformation of red blood
cells into a sickle shape (17). Also the reduction in flexibility and
impaired capacity to traverse microcirculation is seen which results
in an elevation in blood viscosity, causing the obstruction of
capillaries, constriction of blood flow to vital organs, and ultimately
resulting in the manifestation of discomfort, ischemia, and tissue
damage (18).

Several orthodontic abnormalities can be identified, such as
delayed tooth eruption, class II malocclusion, increased overjet and
overbite, prognathic midface, prognathic maxilla, retrognathic
mandible, increased vertical dimension, and convex profile (17,
19).

Orthodontic therapy is not considered to be contraindicated. It is
recommended that visits be arranged during the early morning
hours, and it is preferable for the patient to be in a chronic phase of
the condition. It is advisable to limit emotional stress (17). If
feasible, it is recommended to choose for a non-extraction treatment
strategy (20).

In order to facilitate the restoration of local microcirculation, it is
recommended that rest intervals be incorporated into the treatment
plan following activations (20). Additionally, it is important to
prevent bleeding during orthodontic operations. If additional
anchoring is required, it is preferable to use extra-oral anchorage
rather than temporary anchorage devices (TADs) or mini-plates.
Furthermore, it is crucial to use caution while managing the applied
forces (21).

Thalassemia

Thalassemia is characterized by a decrease in the production of a
or B-polypeptide chains, which are essential for the formation of the
typical hemoglobin complex known as HbA. The aforementioned
phenomenon leads to a decrease in the concentration of hemoglobin
inside erythrocytes, resulting in the development of anaemia (22).
B-Thalassemia major, often known as Cooley's anaemia, is widely
recognized as the most severe form of the condition. Orthodontic
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issues encompass several conditions such as skeletal class II
malocclusion, diminished dental arch dimensions, decreased tooth
size, everted lips, spacing and flaring of anterior teeth, open bite,
protrusion, maxillary enlargement, and increased overjet (3, 23,
24). The maxillary bone marrow experiences a greater degree of
hyperplasia compared to the mandible, resulting in the
characteristic appearance known as "chipmunk face" (25).

Orthodontic diagnosis and interceptive therapy are recommended
to start at an early age in order to address any orthodontic issues
that may arise (26). Functional appliances and extra-oral appliances
have been employed in the management of dentofacial issues (24).
When utilizing high pull headgear, it is advisable to administer a
moderate level of power in brief durations (24, 27).

Diabetes mellitus (DM)

Diabetes mellitus (DM) is a medical condition characterized by a
chronic elevation in blood glucose levels (hyperglycemia) caused
by a deficiency in insulin. There are two main types of DM: Type
1, which is characterized by a lack of insulin secretion, and Type 2,
which is characterized by insulin resistance and insufficient insulin
production (28).

Orthodontic treatment is contraindicated in uncontrolled Diabetes
mellitus does but not present a contraindication for those with well-
managed diabetes mellitus. Therefore, it is necessary to engage in
contact with the patient's physician in order to ascertain the patient's
diabetic mellitus (DM) state both before to and during treatment
(14). It is recommended that appointments be scheduled for early
morning, and the patient is advised to consume a regular breakfast
and take their customary medication before the visit (1).

Oral hygiene must be diligently upheld and consistently reinforced
throughout each patient visit at the dental clinic. Furthermore, it is
important to closely evaluate any decline in dental health during
each visit (28). It is advisable to include a periodontist, particularly
when dealing with adult patients, in order to assess the periodontal
status before to and throughout orthodontic treatment (28).
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Thyroid disorders

Hyperthyroidism arises due to dysregulated production of thyroid
hormones. On the other hand, hypothyroidism arises due to a
decrease in the functioning of the thyroid gland and subsequent
reduction in the synthesis of its hormones. Orthodontic
complications associated with hyperthyroidism encompass
heightened bone remodelling and expedited dental emergence.
Orthodontic issues associated with hypothyroidism encompass
anterior open bite, macroglossia, delayed tooth eruption, impaction
of the mandibular second molars, and reduced bone turnover (3,
29).

It is recommended that a stress reduction program be adopted in
cases with hyperthyroidism (30). Additionally, it is advised that
analgesic drugs be chosen with caution while treating individuals
with hyperthyroidism. Nonsteroidal anti-inflammatory drugs
(NSAIDs) and aspirin are not advised and it is preferable to provide
other analgesic (31). Individuals with hyperthyroidism exhibit a
higher degree of tooth movement (3). Conversely, individuals with
hypothyroidism are more prone to an elevated risk of root
resorption (3).

Epilepsy

Epilepsy is the prevailing and prevalent chronic neurological illness
of a serious kind which is distinguished by the occurrence of
recurrent seizures (32). The lifetime incidence rate of epilepsy
ranges from 2% to 5%. The prevalence of this condition is
estimated to affect around 0.5-2% of the population (1). During
seizures, it is possible for injuries to manifest in many areas such as
the tongue, buccal mucosa, facial fractures, avulsion, luxation or
fractures of teeth, and subluxation of the temporomandibular joint
(33). Both the etiology and the therapeutic approach of a medical
issue might have an impact on oral health.

It 1s imperative for the orthodontist to guarantee that the patient is
consistently receiving comprehensive and stringent preventive
dental treatment in order to mitigate or reduce the occurrence of
dental diseases. The most prevalent consequence of anti-epileptic
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medicine is gingival overgrowth, which i1s commonly connected
with the use of phenytoin. The procedure of gingivectomy is
advised for the purpose of eliminating any hyperplastic tissue that
may impede both aesthetic and functional aspects. It is advisable to
exercise caution while utilizing removable equipment due to the
potential risk of dislodgement during a seizure (34).

Renal Disorders

Chronic renal failure is the prevailing renal ailment frequently
encountered by orthodontists. Chronic renal failure refers to a
gradual and permanent deterioration in the functioning of the
kidneys. As the quantity of operational units inside the kidney,
namely the nephrons, decreases, there is a corresponding decline in
the glomerular filtration rate. This reduction in filtration rate is
accompanied by an increase in blood levels of urea (35, 36).
Approximately 90%, of individuals diagnosed with renal
insufficiency have oral manifestations in both soft and hard tissues.
These manifestations might arise as a direct consequence of the
disease or as a result of the medication administered to manage the
condition.

It is recommended to refrain from employing extraction protocols
and temporary anchoring devices due to the utilization of
bisphosphonates has the potential to impact orthodontic therapy
through many mechanisms, including the potential delay in tooth
eruption, hindered tooth movement, poor bone healing, and the
development of bisphosphonate-induced osteonecrosis of the jaws
(37, 38).

Osteoporosis

Osteoporosis 1s a chronic, systemic, degenerative condition that is
defined by a reduction in bone mass, a degradation of the
microarchitecture of the bone, and a resulting increase in bone
fragility (39). Hence, it is imperative for orthodontic therapy to
encompass the assessment of issues such as bone resorption,
instability in  retaining the corrected position, and
temporomandibular dysfunction (40). The examination of problems
connected with medicine is also crucial. Nevertheless, the omission
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of these medicines in orthodontic therapy for individuals with
osteoporosis may lead to the resorption of alveolar bone and
perhaps tooth roots (41). The utilization of bisphosphonates has the
potential to impact orthodontic therapy through many mechanisms,
including the postponement of tooth eruption, hindered tooth
movement, compromised bone healing, and the development of
bisphosphonate-induced osteonecrosis of the jaws (37). It is
recommended to refrain from utilizing extraction protocols and
temporary anchoring devices (38).

Liver Diseases

Liver diseases are prevalent in the population and can be
categorized into two main types: acute and chronic. Acute liver
diseases are characterized by a swift resolution and complete
restoration of the liver's structure and function once the underlying
cause 1s removed. On the other hand, chronic liver diseases are
characterized by ongoing damage to the liver cells, leading to
progressively impaired organ function (42).

Liver disease can lead to decreased levels of coagulation factors in
the plasma. In cases when extraction is necessary, it is imperative
to exercise caution due to the heightened risk of bleeding. In such
instances, the administration of fresh frozen plasma infusion may
be deemed appropriate. In the event that a patient presents with
many or severe coagulopathies, it may be necessary to conduct
advanced oral surgical operations or any dental treatments that have
the potential to induce bleeding inside a hospital environment (43,
44).

Down Syndrome

Down syndrome is a prevalent genetic abnormality that affects
around 1 in every 800-1000 live births (45). The main skeletal
anomaly that impacts the orofacial structures in Down syndrome is
a deficiency in the growth of the midfacial area. The nasal bridge,
midface bones, and maxilla are comparatively diminutive in size.
Often, this leads to a prognathic class III occlusal connection, which
contributes to the development of an open bite (46).
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People with Down syndrome experience a delayed eruption pattern.
Typically, there is a dental condition including an abnormality in
the enamel of the teeth. Congenital absence of teeth, known as
hypodontia, is a common occurrence. Additionally, individuals
may exhibit atypical tooth morphology. Approximately 40-60% of
newborns with Down syndrome have congenital -cardiac
abnormalities. It is recommended to administer antibiotic
prophylaxis to children with heart abnormalities who are
undergoing dental treatments in order to prevent subacute bacterial
endocarditis (47). Seizures manifest in around 5-10% of children
diagnosed with Down syndrome. Generalized tonic-clonic seizures
are the most prevalent. The diagnosis and treatment of seizures are
identical in children with and without Down syndrome (48).

It is recommended to utilize quick-set materials with enjoyable
tastes while taking impressions, since they can help decrease the
likelihood of triggering the more sensitive gag reflex sometimes
observed in persons with Down syndrome. High-memory wires
provide a greater duration of activation gap between sessions. Self-
ligating brackets facilitate a more patient-friendly activation
appointment.

Autism

Autistic disorder 1is a pervasive developmental disorder
characterized by abnormal development of social skills (such as
withdrawal and lack of interest in peers), limitations in the use of
interactive language (both speech and nonverbal communication),
and sensorimotor deficits (inconsistent responses to environmental
stimuli)(49).

The primary obstacle faced by the orthodontic team may lie in the
diminished capacity of autistic patients to effectively communicate
and establish connections with others. Initial appointments focus on
boosting the patient's self-assurance and assessing the highest level
of adherence that may be attained. Simultaneously, an assessment
may be done to choose the most appropriate approach (behaviour
control, sedation, or general anaesthesia) for performing complex
operations, such as taking impressions or bonding brackets (50).

57



The range of techniques employed to manage pain and anxiety
during orthodontic treatment of autistic children can be categorized
into conscious methods (such as oral, intramuscular, inhalation with
nitrous oxide and oxygen, and intravenous sedation) and
unconscious methods, which encompass intravenous or inhalation
deep sedation and general anaesthesia with endotracheal intubation
(51). Jackson was the initial proponent of utilizing genetic
algorithms for the placement of orthodontic bands (52).

The patient should receive treatment in a secluded and
soundproofed individual operatory, rather than an open-bay setup,
with little ornamentation and subdued lighting. Techniques such as
tell-show-do, voice modulation, and positive reinforcement have
positive results when used with youngsters (53, 54).

The efficacy of reinforcers may differ among children diagnosed
with autism spectrum disorder (ASD)(55). Some children may get
reinforcement from common and suitable reinforcers such as
praise, stickers, or video clips, whereas others may be encouraged
by engaging in self-stimulatory behaviours (e.g., hand flapping or
self-talk) or fixation on uncommon things. The individual's name is
Hung DW. Utilizing self-stimulation as a kind of positive
reinforcement for children with autism (56).

Conclusion

Patients with medical disorders that may affect their health can get
care and treatment at the orthodontic clinic, provided that their
symptoms are effectively managed. Prior to initiating orthodontic
treatment, it is crucial for individuals to engage in effective
communication with their healthcare providers, including their
physicians. It is important for orthodontists and their personnel to
possess fundamental understanding of these disorders and be
adequately equipped to manage any unforeseen situations that may
arise during orthodontic sessions.
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Introduction

Climate change is a multifaceted and pressing global concern with
profound implications for the Earth and its inhabitants. The
scientific consensus is unequivocal: human activities, specifically
the combustion of fossil fuels and alterations in land use, are the
primary drivers behind the surge in greenhouse gas emissions,
resulting in an unparalleled escalation in global temperatures.
(Masson-Delmotte, 2022). This, in turn, is causing a wide range of
impacts, such as heatwaves, droughts, escalating sea levels and the
escalation in both the frequency and intensity of extreme weather
events.

To address the global challenge of climate change, two primary
approaches have emerged: mitigation and adaptation. Mitigation
refers to efforts aimed at reducing greenhouse gas emissions and
stabilizing or decreasing their concentration in the atmosphere. This
includes shifting towards renewable energy sources, enhancing
energy efficiency, advocating for sustainable transportation, and
embracing sustainable land-use practices (Nolon, 2011).
Mitigation measures are vital to limit the extent of climate change
and achieve the long-term goal of ensuring that the global
temperature increase remains significantly below 2 degrees Celsius
above pre-industrial levels, as stipulated in the Paris Agreement
(Falkner, 2016).

Adaptation, on the other hand, recognizes that some extent of
climate change is already inevitable due to past and ongoing
emissions. Adaptation entails adapting to the effects of climate
change to mitigate vulnerability and enhance resilience. This
includes developing strategies to protect vulnerable communities,
infrastructure, and ecosystems from the impacts of climate change.
Adaptation measures may include building climate-resilient
infrastructure, implementing early warning systems, improving
water management, and enhancing agricultural practices (Sikka et
al., 2022 and Srivastav et al., 2021).

While mitigation and adaptation are distinct strategies, they are
interconnected and mutually reinforcing. Mitigation efforts can
help reduce the severity and frequency of climate change impacts,
thereby reducing the need for adaptation measures. Conversely,
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adaptation is essential to address the immediate and unavoidable
impacts of climate change, ensuring the well-being and
sustainability of communities and ecosystems (Adger, 2010).
Mitigation and adaptation responses share the common purpose to
mitigate the adverse effects of climate change on both human
societies and ecosystems. However, they differ in various aspects,
including their specific objectives, scope, required level of
collaboration, and temporal considerations in addressing the
complex relationship between human activities and global climate
change. Duguma et al. 2014, established a clear differentiation
between endeavors aimed at climate change adaptation and those
focused on mitigation, Fig.1.

Tackling the global challenge of climate change necessitates global
collaboration and collaborative efforts. No single country can
tackle this issue alone. International agreements, such as the Paris
Agreement, play a crucial role in fostering cooperation and setting
common goals for both mitigation and adaptation -efforts
(Obergassel et al., 2015).

Furthermore, knowledge sharing, technology transfer, and financial
support from developed to developing countries are essential for
effective climate action (Pandey et al., 2022).
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Climate change and land

Climate change is altering land ecosystems around the world,
posing significant challenges to food security, water availability,
and biodiversity conservation. Human activities, such as
deforestation, agricultural expansion, and unsustainable land
management practices, have contributed to increased greenhouse
gas emissions and land degradation, exacerbating the impacts of
climate change on land (Smith et al., 2016).

Rising temperatures, changing precipitation patterns, and more
frequent extreme weather events are affecting land productivity,
soil health, and ecosystem functioning.

The effects of climate change on terrestrial environments are
multifaceted and vary across regions. In some areas, higher
temperatures and prolonged droughts are leading to reduced crop
yields, increased pests and diseases, and increased water scarcity
(Nikolaou et al., 2020).
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Coastal areas are experiencing the consequences of sea-level rise,
including saltwater intrusion into freshwater resources and
increased vulnerability to storm surges (Williams, 2013 and
Cazenave et al., 2014).

Mountainous regions are facing challenges such as reduced
snowpack, changes in hydrological regimes, and increased risks of
landslides (Beniston, 2003). Biodiversity loss and habitat
degradation are also accelerated due to climate change, further
compromising ecosystem services and resilience (Beniston, 2003).
Adaptation strategies play a critical role in addressing the
consequences of climate change on land. These strategies involve a
range of actions to diminish susceptibility and bolster resilience.
Sustainable land management practices, such as agroforestry,
conservation agriculture, and integrated watershed management,
can have a substantial impact on adapting to climate change while
simultaneously contributing to mitigation efforts (Chandra et al.,
2016). These practices promote soil conservation, enhance carbon
sequestration, and enhance water utilization efficiency, thus
reducing the pressure on terrain resources and enhancing ecosystem
resilience.

However, adaptation efforts alone are insufficient to address the
issue of climate change and its impact on land. Mitigation
measures, aimed at reducing greenhouse gas emissions, are equally
important. Reducing deforestation, promoting reforestation and
afforestation, and transitioning to sustainable land-use practices can
significantly contribute to alleviating the effects of climate change
on land (Reyer et al., 2009 and Zomer et al., 2008). Integrated
approaches that combine adaptation and mitigation strategies,
instances like agriculture practices that are climate-smart and
adaptation methods based on ecosystems, provide the potential for
synergistic benefits and more sustainable outcomes (Chandra et al.,
2016).

Addressing the complex challenges of climate change and land
requires integrated approaches, strong governance, and
international cooperation. Policies and incentives that promote
sustainable land management, protect ecosystems, and support
small-scale farmers are crucial in fostering resilience and reducing
vulnerability (Cocklin et al., 2007). Strengthening the scientific
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knowledge base, enhancing monitoring and early warning systems,
and facilitating technology transfer are also essential for effective
decision-making (Masson-Delmotte, 2022). Collaboration among
stakeholders, including governments, civil society, indigenous
peoples, and the private sector, is vital in implementing and scaling
up climate change and land initiatives.

Impacts climate change on the earth's atmospheric composition
Climate change and the air are intricately linked, as changes in
atmospheric composition and circulation patterns significantly
influence global and regional climate dynamics. Human activities,
particularly activities such as the combustion of fossil fuels and
industrial operations have resulted in a rise in greenhouse gas
emissions, leading to the buildup of carbon dioxide (CO2), methane
(CH4), and other greenhouse gases in the atmosphere (Raupach,
2011). These gases trap heat radiating from the Earth's surface,
causing the planet to warm-a phenomenon known as the
greenhouse effect.

The warming of the planet due to increased greenhouse gas
concentrations has wide-ranging impacts on the air and its
composition. Rising temperatures can accelerate certain
atmospheric chemical reactions, leading to the formation of
ground-level ozone-a major component of air pollution that poses
risks to human health and ecosystems (Yoro and Daramola, 2020).
Changes in temperature and precipitation patterns can also affect
the distribution of air pollutants, altering air quality and
exacerbating respiratory and cardiovascular diseases (WHO, 2006).
Furthermore, climate change impacts the occurrence and severity
of extreme weather events, such as heatwaves, droughts, and
storms, which have significant implications for air quality.
Heatwaves and droughts can enhance the formation and persistence
of air pollutants, as higher temperatures and reduced precipitation
hinder the dispersion and removal of pollutants from the
atmosphere (Lorenzini et al., 2014). Intense storms, on the other
hand, can contribute to the transport of air pollutants over long
distances, affecting air quality in regions far from the emission
sources (WHO, 2018).

Mitigation of climate change plays a pivotal role in improving air
quality and reducing the impacts of air pollution. By By decreasing
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the emissions of greenhouse gases, we can curtail the magnitude of
climate change and alleviate its impacts on the atmosphere.
Transitioning to clean and renewable energy sources, improving
energy efficiency, and adopting sustainable transportation systems
are essential steps in reducing emissions and improving air quality
(Masson-Delmotte et al., 2022). Additionally, sustainable land-use
practices, such as afforestation and reforestation, can enhance
carbon sequestration, which helps mitigate climate change and
improve air quality (Shukla et al., 2019).

Adaptation measures are also crucial for addressing the
consequences of climate change on the atmosphere. Strengthening
air pollution monitoring and early warning systems can help
identify and respond to changing air quality conditions. Developing
resilient infrastructure, such as green spaces and cooling centers,
can mitigate the health risks associated with extreme heat events
(WHO, 2018). Moreover, international collaboration and
knowledge-sharing platforms are essential in addressing
transboundary air pollution and promoting effective air quality
management (Christensen, 2019).

Climate change and social equity and inclusivity

Climate change is not only reshaping the physical environment but
also exacerbating social inequalities and injustices. The effects of
climate change are disproportionately felt by marginalized
communities, including low-income populations, indigenous
peoples, women, children, and people of color (Venn, 2019 and
Timmermann, 2021). These communities often have limited
resources, social vulnerabilities, and limited access to decision-
making processes, making them more susceptible to the adverse
effects of climate change.

One of the key aspects of climate change and social equity is the
unequal distribution of climate risks and vulnerabilities.
Marginalized communities, particularly those living within coastal
regions at low elevations, as well as in arid areas, and densely
populated urban areas, are prone to heightened vulnerability
regarding elevated exposure to extreme weather events, escalating
sea levels, and increased risks of food and water insecurity
(Neumann, 2015). Limited access to financial resources,
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healthcare, infrastructure, and social support systems further
exacerbates their vulnerability to climate impacts.

Moreover, climate change can perpetuate existing social
inequalities and 1injustices. For instance, the displacement of
communities due to sea-level rise or extreme weather events often
leads to further marginalization and loss of livelihoods (Magadza,
2000). Similarly, the transition to low-carbon technologies and
renewable energy sources may inadvertently exclude certain
groups, unless deliberate efforts are made to ensure equitable access
and benefits (Streimikiene, 2022 and Xin-Gang et al., 2023).
Inadequate representation and engagement of communities in
decision-making processes related to climate action can also
reinforce existing power imbalances and limit the effectiveness of
climate policies (Daniell et al., 2011).

Addressing climate change in a socially equitable and inclusive
manner is essential for building a just and sustainable future. This
requires recognizing and addressing the diverse needs,
perspectives, and experiences of marginalized communities in
climate action. It involves empowering marginalized groups by
providing them with access to resources, information, and decision-
making processes. It also entails integrating social justice principles
into climate policies and programs, ensuring that vulnerable
communities are not left behind (Paavola, 2008).

Inclusive climate action involves engaging marginalized
communities as active participants in decision-making processes,
from the local to the global level. It requires strengthening social
networks, promoting community-based adaptation and
strengthening resilience initiatives, and supporting the leadership of
marginalized groups in climate governance (Butler, 2015 and
Restrepo-Mieth et al., 2015). Additionally, investing in education,
capacity building, and sustainable livelihood opportunities can
improve the adaptive capability of marginalized communities and
promote social equity in the face of climate change (Elasha et al.,
2005).

Climate change adaptation: local solutions for a global problem
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Climate change is a worldwide issue with localized impacts,
necessitating adaptive measures that are tailored to the specific
needs and vulnerabilities of communities. The impacts of climate
change vary across regions, with some areas experiencing more
frequent and severe extreme weather events, while others face
challenges such as sea-level rise, drought, or changing precipitation
patterns. Local solutions participate a vital role in climate change
adaptation by harnessing the knowledge, resources, and capacities
of communities to foster resilience and effectively respond to these
challenges.

One key advantage of local solutions is the utilization of local
knowledge and traditional practices that have been developed over
generations. Indigenous communities, for example, have often
demonstrated a deep understanding of their ecosystems and have
developed sustainable land and resource management practices that
can contribute to climate change adaptation (Ford et al., 2018).
Incorporating local knowledge into adaptation strategies enhances
their effectiveness and ensures that solutions are context-specific
and culturally appropriate.

Furthermore, community-driven approaches foster a sense of
ownership and empowerment, enabling communities to take an
active engage in designing and implementing adaptation measures.
Local participation enhances the relevance and acceptability of
adaptation strategies, as community members have a firsthand
understanding of their specific vulnerabilities, priorities, and
capacities. This participatory approach ensures that adaptation
efforts are more inclusive, equitable, and sustainable in the long
term (Ford et al., 2018).

Supportive governance structures and policies are essential in
enabling and scaling up local adaptation solutions. Local
governments, non-governmental organizations, and other
stakeholders play a pivotal role in creating an enabling environment
that facilitates community-based adaptation. This includes
providing access to resources, technical support, and funding, as
well as incorporating local priorities and perspectives into policy
frameworks and planning processes (Neuhoff et al., 2009).
Collaborative partnerships between different levels of governance
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and sectors are crucial for fostering synergy and coordination in
adaptation efforts.

Case studies from around the world demonstrate the effectiveness
of local solutions in climate change adaptation. For example, in
vulnerable coastal communities, nature-based solutions such as
mangrove restoration and coastal protection measures have proven
to be cost-effective and sustainable in reducing the consequences
of rising sea levels and storm surges (Christensen and Olhoff,
2019). Similarly, community-led reforestation and agroforestry
initiatives have shown promising results in enhancing resilience to
drought and improving local livelihoods (Ford et al., 2018).
Climate change and sustainable agriculture and food systems
Climate change has emerged as a major threat to sustainable
agriculture and food systems, with far-reaching implications for
global food security, rural livelihoods, and environmental
sustainability. Rising temperatures, changing precipitation patterns,
increased frequency of extreme weather events, and sea-level rise
are directly impacting agricultural production, water availability,
and the functioning of ecosystems. These challenges are further
aggravated by the growing global population and changing dietary
patterns, placing immense pressure on agricultural systems to meet
the increasing demand for food.

One of the primary consequences of climate change for agriculture
is the modification of growing conditions and cropping patterns.
Shifts in temperature and rainfall patterns disrupt traditional
agricultural calendars and may result in diminished crop yields and
heightened pressures from pests and diseases, and changes in the
suitability of certain crops in specific regions (Masson-Delmotte,
2022). This poses a significant threat to food production and raises
concerns about food availability and affordability, particularly in
vulnerable regions that heavily rely on agriculture for sustenance
and food stability.

Climate change also has profound implications for water resources,
which are crucial for agricultural production. Alterations in
precipitation patterns and elevated rates of evaporation can result in
water scarcity and impact irrigation systems, jeopardizing the
availability of water for agricultural produce (Nikolaou et al.,
2020). Additionally, severe weather occurrences like droughts and
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floods can disrupt water management systems and cause water-
related disasters, further undermining agricultural productivity and
exacerbating water resource challenges.

Moreover, climate change impacts on agriculture contribute to
environmental degradation and biodiversity loss. Intensive
agricultural practices, such as excessive synthetic fertilizer use and
deforestation, contribute to greenhouse gas emissions and soil
degradation, further exacerbating climate change (Masson-
Delmotte, 2022). This vicious cycle of climate change and
environmental degradation calls for transformative changes in
agricultural practices and policies to ensure the sustainability and
resilience of food systems.

Addressing climate change in the context of sustainable agriculture
requires adopting climate-smart agricultural approaches that
integrate climate change mitigation, adaptation, and agricultural
productivity goals. Climate-smart agriculture encompasses a range
of practices, including agroecology, conservation agriculture, and
sustainable intensification, which promote resilient farming
systems, biodiversity conservation, and the efficient use of natural
resources (Campbell et al., 2014). By adopting these practices,
farmers can improve their adaptive capacity, enhance soil health,
sequester carbon, and reduce greenhouse gas emissions,
contributing to both climate change mitigation and adaptation.
Transforming food systems to be more climate-resilient and
sustainable also requires integrating climate considerations into
food system governance. This involves promoting policy coherence
and coordination across sectors, supporting smallholder farmers,
strengthening rural infrastructure, and enhancing access to markets
and finance (Guidi et al., 2011).

Additionally, fostering research and innovation, promoting
knowledge exchange and capacity-building, and incentivizing
sustainable agricultural practices are crucial for enabling the
transition to climate-resilient and sustainable food systems.

Addressing Climate Change in Iraq: Impacts and Solutions

Climate change poses significant challenges worldwide, and Iraq is
not immune to its impacts. As a nation with a fragile ecosystem and
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arid climate, Iraq faces unique challenges in mitigating and
adapting to climate change.

Iraq experiences several notable impacts due to climate change,
which include:

a. Water Scarcity: Rising temperatures and altered precipitation
patterns intensify water scarcity in Iraq, affecting agriculture,
energy production, and public health (Al-Ansari, 2013).

b. Desertification and Land Degradation: Climate change
exacerbates desertification, leading to soil degradation and loss of
vegetation, negatively impacting agricultural productivity and food
security (Bindraban et al., 2012).

c. Extreme Temperatures and Heatwaves: Iraq is prone to severe
heatwaves, which are projected to become more frequent and
intense due to climate change. High temperatures endanger human
health, increase energy demands for cooling, and strain
infrastructure (Hadi et al., 2023).

Solutions to Minimize the Effects of Climate Change in Iraq
Addressing climate change in Iraq requires a comprehensive
approach. Some potential solutions include:

a. Water Management and Conservation: Implementing efficient
irrigation systems, promoting water conservation practices, and
investing in wastewater treatment can optimize water use and
mitigate water scarcity (Al-Ansari, 2013).

b. Sustainable Land Management: Adopting sustainable land
management practices such as reforestation, afforestation, and soil
conservation measures can combat desertification, enhance soil
fertility, and restore ecosystems (Fleskens et al., 2014).

c. Urban Planning for Climate Resilience: Integrating climate
resilience into urban planning by incorporating green spaces, cool
roofs, and shading structures can help mitigate the urban heat island
effect and reduce the vulnerability of cities to extreme temperatures
(Park, 2021).

d. Renewable Energy Transition: Promoting the transition to
renewable energy sources like solar and wind power can reduce
greenhouse gas emissions, enhance energy security, and contribute
to sustainable development (Kabeyi, 2022).

e. International Collaboration: Iraq can actively engage in
international climate agreements, collaborate with other nations to
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exchange knowledge and resources, and seek financial and
technical support for climate change adaptation and mitigation
efforts.

Conclusion

Climate change is profoundly affecting natural environment and the
services they provide. So, climate change mitigation and adaptation
are interrelated strategies that complement each other in tackling
the worldwide issue of climate changeThese strategies are
interconnected and require international cooperation and
collaboration. By implementing solutions such as water
management, sustainable land practices, climate-resilient urban
planning, flood management, renewable energy transition, and
worldwide collaboration, we can take steps towards minimizing the
effects of climate change and building a more sustainable and
resilient future for generations to come.
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Exploring the Impact of Dental X-ray Radiation on Thyroid
Function Tests among Al-Hadi Dental Students
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Abstract

Background: The connection between dental radiation exposure and thyroid
function in dentistry students is worth investigating. The majority of thyroid
injuries caused by dental x-ray radiation are subclinical, meaning they are
asymptomatic and can only be identified by high levels of thyroid stimulating
hormone.

Aim: The objective of this research is to assess the impact of dental X-ray
radiation on thyroid function in dentistry students.

Patients and methods: A comparative study was conducted at Al-Hadi
University College Teaching Hospital in the Department of Dentistry in
Baghdad, Iraq, from November 1, 2022, to the end of April 2023. The study
included forty participants who were divided into two groups. Group A
consisted of 20 participants who were second-stage dental students and had no
exposure to dental X-ray radiation. Group B consisted of 20 participants who
were exposed to dental X-ray radiation. All participants undergo thyroid
function tests during the same time period. An analysis was conducted to
compare the outcomes between the two groups and within the same group.

Results: The thyroid function test results for the second and fifth stage groups
are within the normal range. However, there is a noticeable increase in the fifth
stage group compared to the second stage group. The mean values for T3, T4,
and TSH in the fifth stage group are T3=2.43, T4=102.6, and TSH=2.26, while
the mean values for the second stage group are T3=2.22, T4=100.9, and
TSH=1.71. The findings indicated that there were no statistically significant
differences seen (P>0.05) in terms of the test for homogeneity of variances.
Additionally, no significant differences were found (P>0.05) when comparing
the mean values.

Conclusion: No evidence indicates that dental X-rays have a substantial
impact on thyroid function tests. To decrease the occurrence of radiation-
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induced hypothyroidism from dental X-rays, it is advisable to minimize
radiation exposure to the thyroid gland by adhering to recommended safety
protocols, such as employing lead aprons and thyroid collars.

Keywords: thyroid gland, X-ray, collar, hormones.
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1. Introduction:

Medical imaging approaches are crucial for the diagnosis of
diseases, identification of injuries, and the management of patient
situations. Dental radiography is a process that uses imaging to
effectively diagnose cavity detection, bone infections, root
diseases, and several other dental problems in dental and
maxillofacial structures (1). Dental diagnostic X-rays are a crucial
component of dental practice. Despite advancements in digital
technology leading to lower radiation doses, dental diagnostic X-
ray imaging remains a prevalent radiological treatment routinely
used in dental clinics for mouth exams (2, 3).

The thyroid gland, the largest gland in the body, is situated below
the larynx in the neck. It plays a crucial role in producing and
releasing thyroxine and triiodothyronine hormones, which are
essential for the body's regular functioning. The hypothalamic-
pituitary-thyroid axis regulates thyroid function via a negative
feedback loop. As a result of thyrotropin-releasing hormone
release, the hypothalamus controls the amounts of thyroid
hormones in the blood, such as tritodothyronine (T3) and thyroxine
(T4). In response to TRH, the pituitary gland secretes TSH, which
triggers the thyroid to secrete T3 and T4 to meet physiological
demands (4).

Thyroid hormone operates in almost every cell and organ in the
body, including regulating calorie burn and weight loss/growth; it
may slow or hasten the pulse, boost or drop body temperature,
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Control muscular contractions, and Manage dead cell replacement
speed (5).

X-ray technology used in the head and neck area for diagnostic and
therapeutic purposes is a significant source of ionizing radiation
exposure to the thyroid gland. There is a growing concern over the
emergence of thyroid cancer due to radiation exposure from regular
diagnostic procedures conducted as part of standard medical care.
Approximately 33% of diagnostic computed tomography scans are
performed in the craniofacial region of patients (6). Over the last
three decades, there has been a notable increase in the incidence of
thyroid cancer, which accounts for approximately 1% of all
reported cancer cases (7-9) it is particularly vulnerable to radiation
carcinogenesis among the organs of the head and neck region.

The thyroid gland is located next to the oral cavity and dental
structures, which raises concerns about potential radiation exposure
during dental procedures and its association with the risk of
developing thyroid cancer (10). Previous studies have shown a
correlation between dental X-ray exposure and a heightened
susceptibility to cancer (11-13), even though the radiation dosage
from dental X-rays is lower than that of medical imaging.
Therefore, it is crucial to consider the potential risk of minimal
radiation exposure from dental X-rays. It is worth noting that the
primary environmental factor known to cause thyroid cancer is
exposure to high levels of ionizing radiation, which typically occurs
during childhood and adolescence (ages 11-13).

In high-dose radiation exposure, thyroid problems are prevalent.
Studies indicate a rise in thyroid cancer, nodules, and autoimmune,
with high dosages being linked to hypothyroidism, Hashimoto
disease, and Graves hyperthyroidism (14-18).

Little is known about the potential pathological effects of low or
very low doses on the thyroid and related hormones (T3, T4, and
TSH). Occupational exposure, characterized by low doses, has also
received less attention (19, 20). It is surprising because radiation is
a significant occupational risk factor for workers' health and their
presence in many professional settings, including the healthcare
sector (21, 22). Likewise, dental students and professionals often
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encounter X-ray radiation as an essential part of their everyday
clinical practices. Our study is to thoroughly investigate the impact
of this radiation on thyroid health and hormone levels among dental
students, taking into account the possible health consequences of
such exposures.

2. PATIENTS AND METHODS
2.1. Study design, Setting and Data collection time

It is a comparative study conducted in Al-Hadi University College
Teaching Hospital / Dentistry Department, Baghdad, Iraq, from
(the 1st of Nov. 2022 to the end of April. 2023).

2.2. Patients and methods

The study included 40 patients; 20 participated, and their ages
were> 18 years.

They were divided into two groups:

e Group A consisted of 20 patients without dental X-ray exposure
(2nd stage dental students).

e Group B consisted of 20 patients who were exposed to Dental
x-ray radiation ( 5th stage)

Before starting with research, Detailed history was taken, and blood
samples were drawn from all the patients and sent for thyroid
function test ( TFT), including (TSH, T3, and T4) and tested using
radioimmunoassay by Roche device(Cobas e411).

Inclusion criteria:

1. Females and male patients with a medical history of normal
thyroid.

2. Ages >18 years.
Exclusion criteria:

1. Patients with Abnormal TFT.
2. Previous thyroid surgery.
3. Patients on oral thyroid hormone (thyroxin, carbimazole , etc).
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4. Individuals in the second stage with a history of radiation
exposure due to prior hospitalization (surgery) or dental
treatment.

5. Those with suspicious thyroid nodules for cancer with (TIRADS

5).

6. Chemotherapy.

7. Smoking.

8. Family history.

2.3. Statistical Analysis:

The study's findings were analyzed and evaluated using the
statistical package (SPSS) version 22.0, employing the subsequent
statistical data analysis approaches:

Analysis of descriptive data: mean, standard deviation and error,
and confidence interval at a level of 95%.

Presentation of the graphics by using: Stem-Leaf charts, bar
charts and ROC curve.

2.4. Inferential data analysis:

To validate or refute statistical hypotheses, the following tests were
employed:

1. K-S Test:

This test compares the observed cumulative distribution function
with a theoretical distribution. The Kolmogorov-Smirnov Z
calculates the largest absolute difference, determining if the data
reasonably originated from the given distribution.

2. Student t-Test:

The Independent-Samples t-test compares means for two groups.
Ideally, subjects are randomly assigned to ensure observed
differences result from treatment, not other factors.

3. Levene Test:

Used to test homogeneity of variances between studied groups.

85



4. Receiver Operating Characteristic (ROC) Curve:

Utilized for estimating Area Under the Curve, 95% confidence
interval, standard error, and asymptotic significance level.

Cutoff Point Estimation:
Low distance between the angle front to curve and the curve:
d’>=[(1-S_N )*+(1-S_P )?

High distance between the curve's point and one diameter point
(Youden Index):

J=Max (S_N+S P-1)
Where [S_ N : Sensitivity rate; and S_PSpecificity rate].
5. Screening Tests:

Involving sensitivity rate, specificity rate, and cutoff points for
discerning between readings of subjective groups.

2.5. Ethical Approval

Patients were orally briefed on the study and voluntarily granted
their consent to participate. Rigorous protocols were in place to
safeguard the anonymity of personal details. The gathered data
were exclusively employed for the study's objectives.

3. Results:

In this section, the outcomes of the data analysis are systematically
presented through tables, aligning with the study's objectives as
outlined below:

Part 1: Assessment of Normal Distribution (Goodness of Fit
Test):

Table (1) illustrates the outcomes of a one-sample "Kolmogorov-
Smirnov" test procedure. This procedure compares the cumulative
distribution function observed in the readings of thyroid markers
tests with a predefined theoretical distribution, assuming a normal
distribution (i.e., Bell Shape).
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Table (1): Evaluation of the normal distribution function across
various groups in relation to the Shear Bond Strength test's readings.

One-Sample Kolmogorov-Smirnov Test

Groups | Test Statistic T3 T4 TSH
No. 10 10 10
Fifth Kolmogorov-Smirnov Z | 0.689 0.534 0.652
Stage  Asymp. Sig. (2-tailed) 0.730 0.938 0.790
C.S. NS NS NS
Test distribution of data follows Normal Shape
No. 10 10 10
Second Kolmogorov-Smirnov Z | 0.610 0.357 0.478
Stage  Asymp. Sig. (2-tailed) 0.851 1.000 0.976
C.S. NS NS NS

Test distribution of data follows Normal Shape

The results indicate a normal distribution in thyroid test readings
across different groups. This allows for applying standard statistical
methods for descriptive measures (mean, standard deviation, standard
error, 95% confidence intervals) and inferential statistics, including
parametric hypotheses such as the Levene test for equal variances or
the t-test for equal mean values. These tests assume a normal
distribution of the underlying data.

Part 2: Thyroid tests:
Table (2) concisely summarizes statistical measures for the studied
population's Thyroid test readings (T3, T4, and TSH) across various
classes.

Table (2): Statistics of Thyroid tests

(1)
Thyr | clas IN [ Me | std. |sta. [ 2270 ©1 100 v [ ma
oid D E Mean n X
tests |° 0. |an : ’ L.b. | U.b. ’ )
Fift 11,0124 (025 [0.08 |225 |2.60 [21|27
3 b 3 0 |6
Seco 2.2 1.9 12,5
(1057 (024 [0.08 (205 239 |7 |3
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Fift 1.01192 [ 10.1 [3.20 | 954 |109.9 |21 | 121
g b 6 1 .0
Seco 100 67. 1127
oo 10| 00 |17.3 |5.50 |88.6 1133 2|
Fift 10122 (102 032|153 |299 [%9]38
h 6 4 |1
TSH Seco 1.7 0.7 12.8
oo 10| 17 |07 |o2d [r1s [226 (772

The normal values for Thyroid Stimulating Hormone (TSH)
are 0.27 — 4.20 plU/mL, for Thyroxine (T4) the range is 66 — 181
nmol/L, and for Triiodothyronine (T3) it is 1.20 — 3.10 nmol/L.

While the thyroid function test indicators fall within the
normal range for the second and fifth-stage groups, there is a
noticeable elevation in the fifth-stage group across T3, T4, and TSH
tests. This increase in the fifth-stage students can be attributed to
the ageing of radiological laboratory work compared to second-
stage students. This observation is not only based on mean values
but also considers the minimum limits of the actual reading values
and population mean estimates with a confidence level of at least
95%.

In Figure (1), a bar chart illustrates the mean values of Thyroid
test readings across different groups, accompanied by a Stem-Leaf
plot. The graphical representation highlights the apparent rise in the
fifth-stage group, reinforcing the impact of ageing on radiological
laboratory work in this cohort compared to second-stage students.
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Figure (2): Mean values, and Stem-Leaf Plots for Thyroid test's
readings distributed along different groups

The compound statistical hypothesis regarding Thyroid test
readings in different groups was examined to determine if they
originate from the same population. This assessment involved
testing for equal variances using the Levene test and equal mean
values using the Student t-test, as outlined in table (3).

Table (3): Assessment of Equal Variances and Mean Values for
Shear Bond Strength Tests

Testing . t-test- For testing
Homogeneity  of Equality of Means
Thyroid Tests Variances 1 i’
Levene
s (%) _ o
Statistic Sig. frtest o
0.968 0.069
T3 0.002 (NS) 1.937 (NS)
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0.191 0.795
T4 1.844 (NS) 0.264 (NS)

0.118 0.186
TSH 2.697 (NS) 1.374 (NS)

Testing Equal Variances and Mean Values:

No significant differences were found in variances and mean values
tests, except for the T3 test (P=0.069), indicating a potential change
linked to radiation exposure.

Creating Gold Standard Cutoff Points:

Receiver Operating Characteristic (ROC) curve analysis helps
determine optimal cutoff values for diagnostic accuracy in Thyroid
tests. The analysis considers both diagnostic and prognostic values,
comparing the accuracy of two test groups for the same marker.

Table (4) displays cutoff points, sensitivity, specificity, and the
trade-off between them. It also indicates the significance level for
the testing area, with a 95% confidence interval, among fifth-stage
and second-stage student groups in Thyroid tests.
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Table (4): Statistics of ROC Curve for studied Marker
concerning (Thyroid) test's readings

= = : o
Thyroid | = _ *E % . g Asymptotic 95% C.I.
tests SE |2 3 S | £ 2
SE|&a|&s| < |&&5|<5| b Ub
T3 2.165 |0.800(0.500(0.705 | 0.083 ?;;27 0.543 0.867
0.914
T4 91.54510.900 | 0.200 | 0.490 | 0.094 NS 0.305 0.675
0.083
TSH 2.905 |0.400|1.000]0.660 | 0.088 NS 0.488 0.832

The "T3" test marker achieved significant Area Under the Curve
(AUC) at P<0.05 in the controlled group, as did the TSH marker in
contrast to the fifth student's group under the guidelines of the second
student's group (P=0.083) (15). This suggests a perfect discriminant
status for the studied markers among the groups.

See Figure (3) for the ROC curve illustrating the discriminant

erformance of Thyroid tests.
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ROC Curve: TSH test
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Figure (3): ROC Curve for Thyroid Tests - Fifth vs. Second
Stage Students

4. Discussions

In different radiation techniques, peripheral radiation can damage
the outfield organs; minimizing radiation-induced damage is a
significant concern in treatment planning.

Therefore, the study of the dose received by the thyroid organ and
the hormone levels before and after radiation exposure is an
important issue. Hypothyroidism is reported as one of the most
essential late side effects after neck radiation exposure, which
includes the whole or a part of the thyroid gland.

In our study, we are evaluating the effect of dental X-ray radiation
on thyroid function, and the results showed that no significant
differences were accounted for at P>0.05 concerning the testing of
mean values, Several studies were in agreement with our study and
have investigated the potential effects of dental X-rays, including
periapical X-rays, on thyroid function. Scarfe et al. 2010 concluded
that there was no evidence to suggest that dental X-rays
significantly affect thyroid function tests (23).

Weitzel et al. 2012 found no significant difference in thyroid
function between patients who had received dental X-rays and
those who had not (24).

Singh et al., in 2017, found that there was no significant change in
thyroid function tests after dental X-ray exposure, including
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periapical X-rays. The study included 50 patients who underwent
dental X-rays, and their thyroid function tests were measured before
and after exposure (25).

Sedaghatfar et al. 2018 also found no significant association
between dental X-rays and changes in  thyroid function tests (26),
This data suggests that the incidence of dental X-ray radiation-
induced

Hypothyroidism could be reduced by reducing the radiation
exposure of the thyroid gland by using specialized protective
techniques for the thyroid gland.

According to a study by El-Hussiny et al. Exposure to ionizing
radiation from medical imaging can lead to oxidative stress and
DNA damage, which can affect thyroid function. The study
suggests that radiation exposure should be minimized, particularly
in vulnerable populations such as pregnant women and children
(27).

5. Conclusion:

Our study on the impact of dental X-ray radiation on thyroid
function reveals normal distribution patterns for T3, T4, and TSH
readings across different stages. Although thyroid markers fall
within the normal range for both stages, a notable increase in the
fifth stage is explained by the ageing of radiological laboratory
work for the fifth-stage students compared with the second-stage
students. Statistical analyses, particularly ROC curve assessment,
demonstrate significant discriminant ability for T3 and TSH; it is
always advisable to wear a thyroid collar and adhere to safety
protocols during dental X-ray procedures to minimize potential
risks associated with ionizing radiation exposure. These findings
underscore the importance of ongoing research in understanding the
effects of dental X-ray radiation on thyroid function, suggesting a
need for a prolonged, long-term study to explore these
observations. Also, it is essential to acknowledge the potential for
further investigation. While our current study focused on evaluating
the specific impact on T3, T4, and TSH levels, a valuable avenue
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for future research is exploring the effective radiation dose on
thyroid gland function.

6. Limitations:

One limitation was the short period of thyroid hormone
investigation after dental X-ray exposure, so further studies about
the relationship between the absorbed dose values and thyroid
hormones should be done.

There is no known direct effect of periapical X-ray on thyroid
function tests. However, exposure to radiation from X-rays could
have indirect effects on thyroid function.
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Abstract

Background: Ergonomics is a foundational aspect of clinical dentistry, which
must be practiced from the beginning of one's profession, as musculoskeletal
disorders comprise nearly 11-98% of occupational health issues for dentists
and ergonomics is among the top risk factors; thus, assessment is essential in
preventing future MSD pain.

Objectives: The study aims to assess the student's knowledge concerning
dental ergonomics after lectures were introduced to 3rd-year students in the
community lab.

Methods: The study design consisted of a four-part online-based
questionnaire among 312 third-year students from Al-Hadi University College,
Department of Dentistry, Baghdad, Iraq. Questions focused on the basic
knowledge of theoretical ergonomics.

Results: The majority of students have good knowledge about the theoretical
part and ergonomic principles as 284 out of 312 (91%) answered positively
about their ergonomic knowledge; unfortunately, most of the students lack
awareness and detecting errors in sitting positions, as mere 70 out of 312
(22.4%) answer positions photographs correctly.

Conclusion: The basic knowledge of dental ergonomics among dental
students needs more improvement; the study highlights a persistent need for
expanded ergonomic education within the dental curriculum. The identified
knowledge gaps emphasize the necessity for additional hours and lessons
dedicated to practical applications. They are strengthening awareness about
Musculoskeletal Disorders (MSD) to save the health of future practitioners.

Keywords: Dental ergonomic, Knowledge, Undergraduate students,
musculoskeletal disorder.
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Introduction:

Ergonomics 1s a multidisciplinary field that aims to enhance health
and comfort within the workplace. Despite numerous studies
highlighting the significance of these principles in dentistry, a
significant number of clinicians continue neglecting the
incorporation of ergonomic guidelines within their dental practices
(1-3). Dentists frequently compromise their posture to maintain the
necessary precision during dental procedures, considering the high
standards of their profession. The professionals prioritize the
treatment procedure and dedicate extended hours without taking
breaks, resulting in limited time for self-care (4, 5). As a result,
there are long-term adverse consequences for healthcare providers'
on the quality of their lives and their productivity in the
workstation. This is primarily owing to the high prevalence of
musculoskeletal disorders (MSDs).

Musculoskeletal disorders (MSDs) are common among
practitioners, with research indicating the potential prevalence of
musculoskeletal pain reaching 100% [6]. Therefore, maintaining an
appropriate ergonomic posture is crucial when using various tools
during diverse therapeutic procedures.

The elevated prevalence of musculoskeletal disorders (MSD) may
be attributed to a lack of sufficient knowledge, limited awareness,
unfavourable attitudes, and inadequate adherence to ergonomic
practices. In developing countries, these deficiencies can be
attributed to a lack of emphasis on various concepts of ergonomics
during the training years. The scope of knowledge acquired during
undergraduate training primarily focuses on positions involving
operator chairs. There is a lack of standardized guidelines in the
curriculum regarding this issue (7).

The dental curriculum should include ergonomic suggestions for
the proper positioning of the patient, the dental equipment, and the
dentist's posture while operating. Consequently, forming healthy
postural habits preserves the ergonomic workstation while
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providing clinical service (8). Dental schools should incorporate
ergonomics instruction into their curricula from the start of
preclinical training when students are still learning how to use
mannequins and to reinforce this instruction while providing patient
care (9, 10) Because students practice on dental mannequins are
able to develop their psychomotor abilities in a risk-free
environment (11).

Duong et al. (2010). (12) State that applying stages is simpler than
relearning concepts and adjusting habits poorly practiced after
learning knowledge correctly in the early stages.

Dental Ergonomics aims to alleviate cognitive and physical stress
among dental professionals, with a dual purpose of preventing
occupational diseases and enhancing the overall productivity and
quality of dental procedures. This study's primary aim is to assess
dental students' knowledge and awareness regarding Dental
Ergonomics, a field dedicated to studying and enhancing the well-
being of dentists. By gauging dental students' awareness and
understanding level, our study seeks to contribute valuable insights
into incorporating and promoting ergonomic practices within dental
education. This, in turn, is anticipated to positively impact the
future practices of these students, fostering a culture of proactive
health and efficiency within the dental profession.

Materials and methods:

The study was a cross-sectional observational investigation. The
sample was narrowed down to third-year undergraduate dentistry
students of both genders from Al-Hadi University College,
Department of Dentistry, Baghdad, Iraq (N = 312).

The selection of this specific sample was intentional, as these
students were undergoing ergonomic lectures in the community
dentistry laboratory. This course was part of the curriculum in the
first semester of third year.
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Research procedures included applying established rules and
instructions for dental ergonomics to actual dental chairs while
assessing the DMF (Decay, Missing, and Filling) index. The survey
utilized a four-part, close-ended questionnaire. The initial section
collected demographic information, the subsequent section
included five dichotomous questions (Yes/No), the third section
was consisted of multiple choice questions, and in the fourth section
of the questionnaire, participants were presented with photographs
depicting clinicians in various positions during dental procedures.
Their task was to assess the correctness of the doctors' positions

using a binary evaluation, categorizing them as either "correct" or
"incorrect." The assessment covered key categories, including the
general working position, head position, arm position, forearm
position, and back position.
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Fig.1 Photographs of working clinicians in different position
during dental procedures.

The inclusion criteria consisted of students who attended the
complete dental ergonomics class and applied these principles
during clinical practice. In addition, the inclusion criteria for this
study consisted of students who completed a questionnaire on
dental ergonomics. These students were required to select only one
answer for each question, while the exclusion criteria were applied
to students with incomplete attendance or answers and students
from other academic levels.

Data from the questionnaire were analyzed using SPSS. For each
question, percentage and frequencies were calculated to determine
the distribution of responses among students.

Results:

A total of 312 third-grade students from the Dentistry Department
at Al-hadi University College participated in the online
questionnaire, The majority (60.3%) were females, while males
constituted (39.7%) of the sample. representing a response rate of
88.1% (312 out of 354).

Table 1 below presents the demographic distribution of
participants, including age and gender:
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Table (1) Demographic characteristics of participants.

Characteristics No. %
Female 188 60.3%

Gender Male 124 39.7%

Age 19-25 295 94.6 %
More than 25 17 54%

To enhance comprehension, the results section is organized into
three parts corresponding to the three sections of the survey

questionnaire.

Table 2 presents the responses of students regarding their
knowledge about ergonomics. The participants were asked five
questions, and their responses were categorized as either 'Yes' or

"No.'

Table (2) Distribution of responses based on dental students'

understanding of ergonomics

Question Yes | No

N (%) | N

(%)

Q.1/Do you know what is meant by ergonomics? | 307 |5

(98.4) | (1.6)
Q.2/Do you know what are the health hazards | 310 |2
caused by wrong dentist position? (99.4) | (0.6)
Q.3/Do you know the popular operating postures | 290 | 22
that may cause MSD? (92.9) | (7.1)
Q.4/Do you know the best posture of the dentist | 309 | 3 (1)
sitting? (99)
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Q.5/Do you know the best level of the dentist
shoulders and site of elbow and upper arms?

308
(98.7)

4
(1.3)

Table 3 presents the responses of students regarding the position of
the dentist on the dental chair in relation to the patient. The
participants answered five multiple-choice questions, each offering

three options.

Table (3) Dentist Position on the Dental Chair

Questions %
1. The preferable | 12 o’clock 2.9
position by most of the | 9 o’clock 10.9
dentists is........... 11 o’clock 86.2
2.  The position of | Upper position 2.6
light to examine the | Lower position 93.9
upper  teeth  will | Between 3.5
be......oooil.
3. Thighs, arms and | perpendicular 3.2
feet should........... parallel 93.6
with the floor Not related 3.2
4. The neck and the | inclined 0
back of the dentist | retruded 0.3
should be ........... as | straight 99.7
possible
5. Elbow and lower | with the level of the | 67.9
arms should | waist
be........... with the level of the | 7.7
patient
with the level of the | 24 .4
waist and the
patient
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After calculating the final scores from the questionnaire, students'
results were segmented into the following categories based on their
proficiency in ergonomics:

High-level: Grades exceeding 75/100

Moderate: Grades ranging from 50/100 to 75/100

Low: Grades below 50/100

This categorization provided a clear understanding of the
distribution and proficiency levels of the students' knowledge in
ergonomics.

Table (4) Mean & SD Analysis of Exam Grades

Category Mean Standard Deviation
High level 87.47 5.48
moderate 70.27 4.5
low 47 0
Discussion:

During the latter part of the 20th century, there was a growing
recognition of the need to operate in an ergonomically planned
workspace. There are recommendations on this topic on the internet
and in specialist publications. Regretfully, undergraduate students'
inexperience in dental ergonomics is a fact and may result in health
issues that arise later in life.

According to the results of this questionnaire study, which revealed
that the majority of students learned during their third year of study
was incredibly beneficial in situating the patient during dental
procedures, the questions were a combination of knowledge-
oriented and those involving awareness creates a robust framework
for learning and assessment. While knowledge provides the
theoretical foundation, awareness ensures the ability to apply that
knowledge practically. In dentistry, this approach is crucial as it not
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only ensures practitioners understand the theoretical underpinnings
but also emphasizes the practical implications of correct positioning
and procedures. Moreover, this dual approach supports critical
thinking, enabling individuals to make informed decisions and
adjustments in diverse clinical situations.

Students have weaknesses in detecting faults in dentist positions;
this lack of knowledge of dental ergonomics is a global problem, as
numerous studies from various regions of the globe have reached
the same conclusion. For example, Cervera-Espert et al. (2018)
discovered that 71% of the dental students enrolled at Valencia
University in Spain did not use the dentist chair appropriately (13).
Approximately sixty-six percent of the dental students at Mashhad
University in Iran were at intermediate to high risk of suffering
from MSD, and their postures required correction, according to
Movahhed et al. (14).

The vast majority of dental students (89%) at Jizan University in
Saudi Arabia exhibited only mild to moderate postural awareness
during clinical practice, according to research by Kanaparthy et al.
(2015) (15). One hundred twenty-five dentistry students from
various schools were surveyed using a questionnaire in research
performed in Riyadh, Saudi Arabia. Results showed that a little
over half of the sample (53%) had some prior knowledge of dental
ergonomics (16). Furthermore, a study conducted at Tanta
University in Egypt revealed that a mere 39% of dental students
demonstrated knowledge of dental ergonomics (17). Furthermore,
a study conducted at the School of Dentistry in Aracatuba, Brazil,
revealed that a mere 35% of dental students adhered to ergonomics
principles while doing clinical procedures (18). Comparable
findings were seen among students enrolled at a dental institution
located in Mumbai, India. Specifically, it was shown that 81% of
these students lacked knowledge about dental ergonomics (19).
Dental professionals may have MSD symptoms as early in their
careers as during their training (20). These aches and pains often
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manifest gradually and are frequently disregarded until they
become chronic, persistent, and difficult to cure (21, 22).
Implementing the concepts of dental ergonomics to reduce or
eliminate MSD-associated symptoms among dentists has been
established in several prior studies (23). The adage "prevention is
better than cure" supports the idea that dental students would
benefit from learning the fundamentals of dental ergonomics before
engaging in any clinical practice. In reality, information regarding
dental ergonomics and MSD is the only knowledge directly linked
to dental students' or dental professionals' well-being. At the same
time, all other disciplines are taught to treat patients.

Conclusion:

Early integration of dental ergonomics principles in the curriculum
is essential to prevent musculoskeletal disorders (MSDs) among
dental students. The acquisition and reinforcement of ergonomic
knowledge during preclinical and clinical training are critical for
the long-term well-being of future practitioners. Emphasizing
correct clinical working posture throughout the training process,
not just in specific modules, is critical. Despite a foundational
understanding, students often grasp the significance of ergonomics
in the later stages of their undergraduate training. Early emphasis
on adhering to ergonomic principles is crucial in minimizing MSD
risks in their future careers. The escalating prevalence of MSDs in
sedentary jobs, including dentistry, necessitates comprehensive
ergonomics training. Recognizing the link between improper
ergonomics and musculoskeletal problems is vital for effective
intervention. Integrating hands-on workshops and ergonomic
training into the curriculum is proactive, ensuring a healthier and
longer career for aspiring dentists.
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