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Abstract-

Background- Forensic odontology has an important role in the recognition of abuse among persons of
all ages. Dental professionals have a major role to play in keeping accurate dental records and
providing all necessary information so that legal authorities may recognize malpractice, negligence,
fraud or abuse, and identify unknown humans.

Aim- The present, review was conducted to assess knowledge and awareness of forensic odontology
among dental professionals in Saudi Arabia.

Methodology- A review of relevant cross-sectional descriptive and observational studies was
conducted regarding the level of awareness and knowledge of forensic odontology among dentists
and dental students. The retraction of data in this study was undertaken from June 2013 to October
2021. Five out of 20 were included and 15 were excluded from the studies in Saudi Arabia in the
present review after conducting a search of both electronic and manual scientific databases.

Results- Dental age estimation methods were known to 85.9% of dental practioners. However, only 50%
of the dental students were aware of it. Only 25% of the dental students were aware of the child abuse
cases, as compared to the findings of another study that revealed 58.1% of knowledge among dental
practitioners. About 87.5% of the dental students were aware of bite marks and 20% of about lip prints.
About 97.5 % of the dental students revealed that forensic dentistry was not included in their
undergraduate curriculum.

Conclusion- The overall, knowledge and awareness level of dental professionals was inadequate.
However, dental practitioners were reported to have more knowledge and awareness and adequate
practice compared to dental students on certain aspects such as dental age estimation, lip print
identification, child abuse cases identification and dental record maintenance.
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Introduction:

The term “forensic” is derived from the Latin word forensic, which means, “pertaining to the forum,” which means
“court of law”, where trials and debates were held. Odontology refers to the study of teeth. Forensic odontology so
has been defined by the Federation Dentaire International as that branch of dentistry, which in the interest of
justice, deals with the proper handling and examination of dental evidence and the proper evaluation and
preservation of dental findings. '

Forensic odontology is a specialized field of dentstry related to legal problems Forensic dentistry involves the
processing, review, evaluation and presentation of dental evidence with the purpose of contributing scientific and
objective data in legal processes. Forensic odontology embraces all dental specialties and forensic dental fieldwork
requires an interdisciplinary knowledge of all dental specialties.” There are five popular universities in Saudi Arabia
that provide forensic sciences department. They are King Saud University in Riyadh; King Abdul Aziz University in
Jeddah; Imam Abdul Rahman Bin Faisal University in Dammam; Taif University in Taif, Naif Arab University for
security forces (NAUSS) in Riyadh, Saudi Arabia.

A study ? reported in the year 2007, The Arab Society for Forensic Sciences and Forensic Medicine (ASFSFM) in
association with NAUSS organized and hosted the first international forensic science and forensic medicine
conference in Riyadh, Kingdom of Saudi Arabia. Introduction to Forensic Medicine was founded in the year 2014.
NAUSS and offered academic and professional assistance to institutes, colleges, universities, law enforcement/
planning agencies and other professional bodies to develop and improve programs and curricula related to forensic
sciences, forensic medicine and security.

In one of the study  about teaching of forensic medicine undergraduate levels in medical colleges in Saudi Arabia, it
was reported that out of 27 universities, only 16 (59.26%) teach forensic medicine to undergraduate medical
students, and 11 (40.74%) do not teach forensic medicine in their undergraduate curriculum and had no faculty or
department of forensic medicine. Similarly, forensic dentistry is not included in the curriculum of undergraduate
dental students in private and government dental institutions in Saudi Arabia.>® Therefore, the present systematic
review was conducted on the available literature to report on Knowledge and awareness of forensic odontology

among dental professionals, which includes dental students and dental practitioners in Saudi Arabia.

Materials and Methods

Study Design

This present systematic review was carried out with a search in the literature that included original full text articles,
cross-sectional, observational, descriptive studies, published until October 2021, which evaluated the knowledge and
awareness of forensic odontology among dental students and dental practioners working in private and government
sectors of Saudi Arabia.

The study participants were informed about the research's purpose and objectives, and informed consent was

obtained. The study was registered with the research center of Riyadh Elm University with registration number
"FRP/2021/379/594/565”

Search Strategy

The present systematic review of literature was carried out both electronically as well as manually. The relevant
literature search was carried out through searches of the digitized literature on MEDLINE, EMBASE, PubMed
databases, and manual search irrespective of the date of publication using Medical Subject Headings (MeSH) terms-
“forensic odontology,” “forensic dentistry”. A total of 30 papers were identified with this method. Various key words
utilized in the search strategy included such as forensic odontology, knowledge, practice, awareness, dentists, dental

students, dental practitioner. Experts in the concerned field and authors of selected studies were also contacted for
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obtaining missing or unclear data whenever deemed essential.

Selection Criteria
Initially, titles and abstracts of the records retrieved by the search were assessed in order to exclude those studies that
were inappropriate. Reviews were not included. For the remaining studies, full text articles were recovered that met

the inclusion criteria. Selected studies were screened using the STROBE checklist for observational studies.”

Inclusion criteria: Study selection was based on the following:(1) Studies conducted in Saudi Arabia and published
until October 2021 (2) subjects limited to dental professionals such as dental students and dental practitioners
working in private and government sectors in Saudi Arabia (3) full text articles published in the English language (4)
studies evaluating the knowledge and awareness of forensic odontology as outcome measures and (5) cross-sectional,

observational studies and review articles of dental students and dental practitioners.

Exclusion criteria: The studies that were excluded from the present review were: (1) Studies not from Saudi Arabia(
2)Studies published before June 2013 (3) studies published in other than English language (4) articles having only

titles, conference abstracts, case-control and retrospective data studies (5) studies not related to dental professionals.

Control of bias assessment

The following issues were included in the risk of bias or quality assessment in the present systematic review: (1)
Completeness of article information on forensic dentistry (2) selective outcome reporting (3) outcome measures
(knowledge or awareness levels, and practice of forensic odontology (4) study design and (5) conflict of interest in

the conduct of the study.

Collection and Data Extraction

The data were extracted from each of the studies including the study design, sample type, and practices regarding
forensic odontology among the study subjects, awareness and knowledge of forensic odontology. All authors
analyzed the selected studies and critically reviewed the main findings. This review was done according to the

guidelines set forth by Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA).®

Results
Study Selection and characteristics

The search retrieved 30 articles. After removal of duplicates, 20 articles remained. A comprehensive evaluation of the

5,6,9,10,11
titles, abstracts resulted in exclusion of 15 articles and five studies were potentially eligible for the present

12-15,16-18,19-22,23,24.25,26,27 The reason for exclusion was due to

review after performing the necessary exclusions
incomplete articles, reviews, conference abstracts, articles in other than English language, retrospective studies,

qualitative studies and case-control studies.
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Figure 1: Data search of review

In the studies that are included in the present systematic review belonged to different regions of the country. All the
five studies were conducted in different regions of Saudi Arabia (Three studies in Riyadh region and two in
Dammam region). All the studies were related to dental students and dentists and used a close or open-ended
questionnaire for gathering the relevant data regarding forensic odontology from the study subjects.

The study population in three of the studies comprised entirely of dental practitioners working in either private or
government sectors, one study comprised of participants from private, government and academic sectors. However,

one study was conducted in the academic university among dental students.

Table 1: Study characteristics on forensic odontology included in the review

Authors Year of | Study Sample | Study Study Study Results
publication Population | size Setting region Objective
Al Sheddi M | 2015 Dentists 248 Cross- Riyadh, Awareness of | Inadequate
et.al’® working in sectional Saudi the scope | awareness and
Academic, Arabia and practice | practice of
private and (SA) of  forensic | Forensic
government dentistry dentistry (FD)
sectors among the
subjects due to
lack of forensic
training and
education  in
the dental
curriculum.
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gover nment

sectors

Al Khalaf | 2017 Dental 323 Cross Dammam, | Knowledge Inadequate
et.al.® practitioner sectional, SA and practice | knowledge and
s (working descriptive of  forensic | practice of
in  private study dentistry forensic
and dentistry among
government government
sectors) practitioners
than private in
the aspects of
maintaining
dental records
and bite mark
identification
Al Mutairi AF | 2018 Dental 360 Cross Riyadh, The level of
et. al.’ practitioner sectional SA knowledge
s (working study about forensic
in  private odontology
and among the
government study  subjects
sectors) moderate to
low. The gap
between the
perceived  and
actual
knowledge
signifies a low
self-confidence
in the personal
knowledge on
this aspect.
Abdul NS | 2019 Dental 400 Cross Riyadh, Knowledge, | Inadequate
etal’ students sectional SA Awareness, knowledge,
(Academic) study Attitude and | poor  attitude
Practice  of | and lack of
forensic practice among
odontology | the study
subjects due to
lack of forensic
in the dental
curriculum
Nazir MA | 2019 Dentists 323 Cross Dammam, The study
et.al.l! working in sectional SA found that the
private and study dentists ~ who

received FD
training had
greater chances

of having FD
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knowledge.

Result Synthesis

Knowledge and Awareness of forensic odontology among dental practitioners and dental students:

Knowledge about dental age estimation methods was known to majority of dental practioners (85.9%) in the studies
reported by some authors®® in Saudi Arabia. Whereas, only 50% of the participants were aware in one of the scudy
conducted among dental students.”

It was found that 64.5% of the participants were able to identify bite mark patterns and child abuse cases.
Knowledge about bite marks (85.6%), lip prints identification (45.3%) and tooth as source of DNA (64.2%) was
known to majority of the participants. Whereas, child abuse cases was known to only 58.1% of the dental
practioners.’

The reported data from the study conducted by Abdul NS et.al.,2019° in dental students; was found that, 87.5%
were aware of bite mark identification and 20% about lip prints and 25% about child abuse cases.

Internet was the source of knowledge for 75% of the dental students >, compared to 20.5% of dental practioners in
one of the studies.°Child abuses cases were not suspected by 88.3% of the dentists in their clinic and only 37.1%
agreed that they would report such cases to the police if they find suspected cases.'

About 73% of the dental practitioners reported inadequate knowledge of forensic dentistry6. About 93.2%
undergraduate and 83.4% graduate dental students agreed that they lack knowledge about forensic dentistry.5
Practice of forensic odontology among dental practitioners and dental students:

Dental records serve as a very valuable tool in forensic odontology as they can reveal important information like
name, age, sex, number of teeth present, dentures, and other restorations of deceased persons or victims.

The Dental records were maintained by 88.5% and 87.5% of the study participants in few studies in
literature'"*>. This was disagreed by a study reported by Al Sheddi M et.al.,'® which showed only 44%.Very few
dentists had prior experience in solving cases related to forensic odontology in all the studies. It was found that only,
30.3% of the dentists received formal training in forensic dentistry.”® whereas, 58.10% and 42.9% of the
participants had not received any formal forensic training in their undergraduate levels.*'° . About 78.7 % of the
dental students were not interested and refused to get involved in court to provide forensic evidence, only 5 % of the
participants appeared in court to provide forensic evidence. Majority (97.2%) refused.’About 97.5 % of the dental
students revealed that forensic dentistry was not included in the undergraduate curriculum and were willing to

participate in the education programs and workshops ."

Discussion

The focus of the present systematic review was on the knowledge, awareness, and practice of forensic odontology
among dental practitioners and dental students in Saudi Arabia. The knowledge and awareness level regarding
forensic odontology among the subjects is inadequate and there is significant variation in practice and management
in different studies, which could be a contributed to the difference in sample size and to the different study settings.

Five studies used open and close-ended questionnaire to gather information about various aspects of forensic

(5.69.10.28)
odontology from their study subjects It can be seen from the results that almost majority of the subjects in

5
one of the study had adequate knowledge regarding bite marks and dental records maintenance, compared to other

studies. This could be due to the reason that majority of them were aware of forensic dentistry through Internet.
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However, the dentists in other study depended upon the newspaper.®

There is a need for maintaining dental records officially and professionally to protect against any medico-legal
litigation. In the study conducted by Al Khalaf AH ec.al., 2017 ¢ and Ali A et.al., 2016 *° ; it was revealed that
88.5% and 87% of the participants maintained dental records. Australian-based studies by Al-Azri AR et.al.,2016
had revealed that the dental records of forensic significance were not recorded.

Knowledge about bite marks was found to be adequate among postgraduates than the undergraduates in the study
by Abdul NS et.al., 2019 °. In studies by Rahman J et.al., 2017 ' similar results were reported *°. In the studies by
Preethi S et.al., 2011°* revealed that the knowledge about bite marks was not known to 18% of the dental
practitioners. Whereas, in the study conducted by Nagarajappa R et.al.,2014 ** about 71.4% of the participants
were aware of lip prints. However, inadequate knowledge and practice was revealed among Nigerian dental
practitioners.”® According to studies; cases related to child abuse in metros were less than in tier-2 cities 3429 Only
4% of subjects reported to have contributed to the identification of victims in mass disasters ** and approximately

the same percentage of subjects had contributed toward solving cases related to forensic odontology in the study

reports of Khare P etal., 2013% * Only 7% of study participants were exposed to formal training in forensic
odontology in the study reports of Shetty P et.al., 2011%.The findings of the study conducted by Preethi S et.al.,*?
reported that 40% of dental practitioners did not have the expertise to identify child abuse and the remaining 60%
would identify by physical injury, scars, behavior and clothing. About 79% of dentists maintained dental records®.
Only 12% of dentists maintained complete dental records in one of the study reports®. Therefore, it calls for the
social responsibility of each dentist to main complete dental records of their clients that can serve as an important
source of information in the event of any mishap.

The concerned dental council like other dental specialties to enable practitioners to specialize in the subject should
introduce forensic odontology courses as a separate course.*’It is possible that some relevant data may have been
omitted in terms of fugitive literature (conference proceedings, dissertations and studies in other languages. This
could have accounted for some publication bias and any important information would undoubtedly have been

overlooked given the type of literature search strategy used to conduct the present review.

Limitations of the study

A limitation of this study is that it is a small sample of all retracted records and study was confined to a sample of
dental professionals, which included dental practitioners and dental students only from the central and eastern
provinces of Saudi Arabia.

Recommendations:

1. Recommend the government and private health care sectors to conduct workshops, seminars, and continuing
dental education programs for postgraduates to bring awareness among all health-care providers the significance of
forensic odontology in the society.

2. Introduction of forensic dentistry in the undergraduate curriculum.

3. Formal training programs should be initiated in educational institutions.

Conclusion:
The knowledge and awareness level of the dental practioners and dental students was inadequate, with considerably
low attitude and practice scores. In Saudi Arabia, there is lack of exposure to this branch of science, as it is not

included in the dental curriculum for undergraduate courses.
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