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Abstract

Background: Forensic dentistry is a branch of forensic science that deals with the examination, analysis, and interpretation of dental 
evidence in legal investigations. Objective: The aim of this study was to evaluate the knowledge, practice, and attitudes of Iraqi dentists 
toward forensic dentistry. Materials and Methods: A questionnaire was designed with four sections and distributed to dentists. The 
four sections were demographic, knowledge (assessed the dentists’ knowledge and consisted of 14 questions), practice (evaluated the 
dentists’ practices and consisted of six questions), and attitude (consisted of two questions to assess the dentists’ attitudes). For the 
knowledge, practice, and attitude sections, the answers were either “yes” (correct), “no,” or “I don’t know” (incorrect). The correct 
answer frequencies were calculated, and the mean scores of responses were compared among the different variables. Results: A total 
of 414 dentists responded, including 196 male dentists and 218 female dentists. The mean age of the responders was 32.57 years, and 
the responders were divided according to age into: 304 (≤40 years), and 110 dentists (˃40 years), according to qualifications into: 168 
(postgraduate) and 246 (graduate), and according to experience years: 228 (≤10 years) and 186 (˃10 years). The questions related to 
using teeth as indicators of age received the highest number of correct answers, whereas the use of palatal rugae and lips in forensic 
dentistry received the lowest scores. Conclusion: Iraq dentists had limited knowledge, practice, and attitude about forensic dentistry. 
Therefore, it is important for undergraduate and postgraduate programs, as well as official training courses, to focus more attention 
on forensic dentistry.
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Introduction
Forensic dentistry (FD) is a branch of forensic science that 
deals with the examination, analysis, and interpretation 
of dental evidence in legal investigations. This discipline 
involves the application of dental knowledge to matters 
of the law and is used in a variety of criminal and civil 
cases, including human identification, bite mark analysis, 
and investigation of dental malpractice, and abuse cases.[1] 
The dental evidence includes dental records, bite marks, 
dental impressions, dental and oral anatomy, and tooth 
wear patterns.[2,3]

In the field of FD, age estimation is a crucial component 
for determining the chronological age of both living 
individuals and deceased individuals, including skeletal 
remains.[4] Age estimation is typically based on a 
combination of visual and radiographic examination 
techniques that analyze dental development and 

morphological changes over time.[5] The tooth is the 
hardest tissue in the body and highly resistant to external 
influences such as extreme temperatures, explosions, and 
other extreme conditions, making it capable of being 
preserved for extended periods even after death.[6]

The sex determination considers one of the major areas in 
FD; it is useful when sex organs or other sexual characteristics 
are not present. The sex determination depends on 
morphological and molecular investigations.[7] Amelogenin 
plays a role in early dental development and can be extracted 
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from various biological samples (tooth and saliva). Its gene 
is associated with both the X and Y chromosomes, and 
the presence of the amelogenin gene can be determined 
through polymerase chain reaction analysis, facilitating the 
differentiation between men and women. However, in some 
cases, a deletion in the amelogenin Y region can result in 
male individuals being misclassified as female individuals.[8]

Morphological analysis involves the examination of anatomic 
features that are distinctive for male or female individuals. One 
of the key characteristics studied is dentition. Several studies 
have shown that the size of the mandibular and maxillary 
canines or the inter-canine distance is proportionally larger 
in men compared with women. The morphology of teeth has 
also been investigated for sex determination. The prevalence 
of a distal accessory ridge on the canine has been found to be 
higher in males.[9] Everyone has a unique lip print and palatal 
rugae pattern, which can be useful in sex identification 
as some patterns are more prominent in one sex than the 
other.[10] Frontal sinus measurements have also been reported 
to be a useful tool in sex identification. According to a study 
by Uthman et al.,[11] the sinus size has been documented to be 
smaller in women compared with men.

The socioeconomic status of deceased individuals 
in disaster scenarios can be determined through the 
examination of dental markers. A high incidence of dental 
caries, periodontal disease, and the presence of missing or 
untreated teeth are indicative of inadequate oral hygiene 
and are correlated with low socioeconomic levels. The type 
of dental treatments, such as fillings, veneers, orthodontic 
procedures, and crowns, can serve as predictive indicators 
of the individual’s socioeconomic status.[12]

FD is an essential component in the examination 
and resolution of dental malpractice incidents. Its 
responsibility lies in assessing the nature and standard 
of dental care given to patients and determining if  it 
aligns with the guidelines established by regional and 
global health institutions. Furthermore, FD endeavors to 
evaluate injuries that occur during dental procedures and 
determine if  they arose from inadequate treatment or a 
failure to diagnose and treat a dental issue. The evaluation 
of dental malpractice involves reviewing the patient’s 
dental records, radiographs, and conducting a physical 
examination of the patient’s oral and dental structures.[13] 
FD plays a vital role in the investigation of domestic 
abuse cases, which often result in oral and dental injuries 
from physical violence. In such cases, dentists may use 
molecular and bite mark analysis to link the injury to the 
victim or the perpetrator.[14]

In order to know the degree of readiness of the dentist to 
deal with cases related to FD, several studies worldwide 
have been carried out to assess the knowledge and attitudes 
of dentists regarding FD.[15,16] The objective of this study 
was to evaluate the knowledge, practice, and attitudes of 
Iraqi dentists toward FD.

Materials and Methods

Ethical approval
Ethical approval (Ref: 135) was obtained from the ethical 
committee at Dijlah University College on November 30, 
2022, before the study was initiated.

Population, sample size, and consent
The population included the graduated and postgraduate 
Iraqi dentists who renewed their license with the Iraqi 
Dental Association in 2022 and are residing and working 
inside Iraq. In 2022, 9000 dentists renewed their license 
with the Iraqi Dental Association. Dentists who do not 
work in clinics (whether governmental or private) or do 
not permanently reside in Iraq were excluded from this 
study. Determining the required sample size is crucial 
to guarantee the quality and representativeness of the 
findings. Sufficient sample size plays a critical role in 
yielding precise and dependable results.

The study’s sample size was determined using the following 
mathematical equations:

n e= 0 5 2. / (( % / ) ),CI

where n represents the sample size, 0.5 is the distribution, 
e% is the error margin percentage (error margin = 0.05), 
and CI is the confidence interval which is 1.96 (for 
confidence level of 95%).

S n N n N= + −( * ) / ( ),1

Here, S represents the required sample size (396 dentists) 
which rounded to 400.

The response of each dentist was taken after the aim of 
the study was clarified and the consent was obtained.

Study design, questionnaire, and scoring
This cross-sectional questionnaire-based study depended 
on previous studies that used a questionnaire consisting of 
a group of questions to assess the knowledge, attitude, and 
practice of dentists toward FD.[15,17,18] The questionnaire 
was built using Google Forms and distributed through 
emails and consisted of four sections [Table 1]. The 
demographic section included demographic variables, 
such as age (40 years or less and older than 40 years), sex 
(male and female participants), qualification (graduate 
and postgraduate), and years of experience (10 years or 
less and more 10  years). The first section assessed the 
dentists’ knowledge and consisted of fourteen questions 
(Q1–Q14). The second section evaluated the dentists’ 
practice and consisted of six questions (Q15–Q20). 
Finally, the third section consisted of two questions (Q21–
Q22) and assessed the dentists’ attitudes. Table 1 displays 
the questions in the first, second, and third sections.

Answers for each question in the first, second, and third 
sections included yes, no, and I don’t know. A score of one 
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was given for a “yes” response (correct response), while a 
score of zero was given for “no” and “I don’t know” answers 
(incorrect responses). Mean scores of the knowledge, practice, 
and attitude sections were compared between variables.

Statistical analysis
The statistical analysis included both descriptive and 
inferential statistics. The descriptive analysis involved 
calculating the mean and standard deviation, as well as 
the frequency and percentage. The inferential statistics 
included a Mann–Whitney U test to compare differences 
between two groups. A significance level of P-value set at 
P < 0.05, and all statistics were performed using statistical 
package for social sciences (SPSS), version 23.0 for 
Windows (IBM Corporation, Armonk, NY, USA).

Results
The total responders were 414 dentists, 196 men and 
218 women. The mean age was 32.57  years, and the 
responders were divided into 304 dentists below or equal 
to 40 years old and 110 dentists with an age over 40. Of 
the responders, 168 had a postgraduate degree and the rest 
(246) were graduates. 55% of the responders had more 
than 10 years of experience. Table 2 shows the distribution 
of the variables in the study.

The correct answers to the questions are shown in 
Figure  1. The questions with the highest number of 
correct answers were Q19 (Can you estimate a patient’s 
age using their teeth?), followed by Q1 (Have you heard 
of  the term “forensic dentistry?”) and Q7 (Does forensic 
odontology aid in estimating age?). The question with 
the lowest number of  correct answers was Q12 (Do 
you think that palatal rugae can be used for population 
identification?).

The mean scores of the answers to questions in the 
knowledge, practice, and attitude sections showed no 
statistically significant differences between variables 
[Table 3].

Discussion
The results of this study indicate that the level of 
knowledge, attitude, and practice regarding FD among 
Iraqi dentists is inadequate. These outcomes agree 
with previous studies.[19,20] Insufficient or missing hours 
dedicated to the study of FD in dental schools could be 
the primary factor for the significant lack of knowledge 
about FD among dentists.[21,22] In addition, to the best 
of our knowledge, there are no postgraduate programs 
or specialized training courses in Iraq offered to dentists 
regarding forensics in the field of dentistry.

Table 1: Questions to assess the knowledge, practice, and 
attitude regarding forensic dentistry
Q1 Have you heard of the term ‘forensic odontology? 

Q2 Is maintaining dental records, such as case sheets, 
radiographic images, and casts, essential in forensic 
dentistry?

Q3 Do you think forensic odontology is an important field 
within dentistry?

Q4 Do you consider forensic odontology to be an efficient 
method for identifying victims in a mass disaster?

Q5 Does forensic odontology aid in determining race?

Q6 Does forensic odontology aid in determining gender?

Q7 Does forensic odontology aid in estimating age?

Q8 Can teeth serve as a source of DNA?

Q9 Do you believe that human lip print patterns can be used 
to identify a population?

Q10 Do you think that bite mark patterns of humans can be 
used for population identification?

Q11 Does forensic odontology aid in determining the 
socioeconomic status of an individual?

Q12 Do you think that palatal rugae can be used for population 
identification?

Q13 Does forensic odontology aid in investigating domestic 
abuse or sexual abuse?

Q14 Is forensic dentistry involved in investigating dental 
malpractice?

Q15 Do you regularly maintain dental records, such as dental 
history, treatment details, casts, and radiographs?

Q16 Do you use a standard tooth numbering system?

Q17 Can you recognize if  a patient has suffered from domestic 
or sexual abuse?

Q18 Will you inform the relevant authorities if your dental patient 
shows signs and symptoms of having been domestically or 
sexually abused?

Q19 Can you estimate a patient’s age using their teeth?

Q20 Can you determine gender based on teeth?

Q21 Would you like the opportunity to take a training course in 
forensic dentistry?

Q22 Are you willing to appear in court to provide forensic 
dental evidence?

Table 2: Distribution of the demographic variables
Sex

  Malea 196, 47.3% 

  Femalea 218, 52.7%

  Female:male 1:0.8

Age (year)

  ≤40a 304, 26.6%

  ˃40a 110, 73.4%

  Mean age (year) ± SD 32.57 ± 9.19

  Range (min–max) 21‐64

Qualification

  Graduatea 246, 55.1%

  Postgraduatea 168, 44.9%

Years of experience

  ≤10a 228, 55.1%

  ˃10a 186, 44.9%
a Frequency, percentage
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The assessment of knowledge in this study revealed that 
the concept of using lips and palate as indicators in FD 
was not understood by more than half  of the dentists. 
Lips have been documented as an indicator for personal 
identification because the unique and permanent pattern 
of the lips. Therefore, it is advised to maintain lip prints of 
patients in dental records for potential use in comparison 
with lip prints found at crime scenes or for the identification 
of unknown cadavers.[23,24]

The rugae area of the palate can be used to differentiate 
between male and female patients.[25] The histological and 

anatomical aspects of the lips and palate are thoroughly 
discussed during undergraduate dental programs; 
however, the relationship between these oral cavity 
structures and FD is not emphasized. The knowledge and 
ability to determine the oral finding of the domestic abuse 
issue were missing in more than half  of the responders. 
The lack of proper education and understanding has been 
identified as the cause for dental school curriculums falling 
in preparing dentists to perform this task effectively.[26]

Age estimation using dental evidence was familiar to more 
than two-thirds of dentists, in agreement with the findings 

Table  3: Comparison of the mean scores of the knowledge, practice, and attitude sections among the variables sex, age, 
qualification, and duration of experience

Variables Knowledge Practice Attitude

Mean ± SD P Value Mean ± SD P Value Mean ± SD P Value 
Sexa       

  Male (196) 10.13 ± 2.31 0.268 4.21 ± 1.160 0.540 0.98 ± 0.816 1.66

  Female (218) 9.71 ± 2.73  4.10 ± 1.369  1.09 ± 0.854  

Age (year)a       

  ≤40 (304) 9.93 ± 2.68 0.594 4.17 ± 1.307 0.336 0.93 ± 0.798 0.98

  ˃40 (110) 9.85 ± 2.13  4.08 ± 1.182  1.08 ± 0.848  

Qualificationa       

  Graduate (246) 9.84 ± 2.75 0.894 4.22 ± 1.291 0.120 1.05 ± 0.839 0.675

  Postgraduate (168) 10.01 ± 2.22  4.05 ± 1.247  1.02 ± 0.837  

Experiencea       

  ≤10 (228) 9.67 ± 2.79 0.06 4.13 ± 1.214 0.98 1.04 ± 0.849 0.936

  ˃10 (186) 10.2 ± 2.19  4.17 ± 1.324  1.04 ± 8.24  

Total a       

  414       
a Frequency
P Value is significant at P < 0.05 by Mann–Whitney U test
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Percentage of correct and incorrect answer for each 

question

Correct Answers Incorrect Answers

Figure 1: Percentage of the correct (black color) and incorrect (gray color) answers for each question. (Q1–Q14) represent the knowledge section, 
(Q15–Q20) represent the practicing section, and (Q21–Q22) represent the attitude section
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of Sharma and his team.[27] The timing of dentition 
eruption was covered as a subject in courses such as dental 
anatomy, oral histology, and orthodontics courses that 
dental students take.

The role of archiving dental records, such as case sheets, 
diagnostic imaging, and casts, is important in FD. The 
comparison of these records with obtained dental evidence 
is used to identify unknown cadavers or individuals 
(whether they be victims or suspects) at a crime scene. 
In addition, the records can also be used in malpractice 
cases.[28,29] The present study showed that most dentists 
agree on the importance of dental records in FD, which is 
consistent with the findings of previous studies.[30,31]

Lack of legal training, fear of liability, and time constraints 
could make dentists to be reluctant to serve as witnesses 
in court or calling the authorities about abuse cases.[32] 
This could explain the current result that less than half  of 
the responders showed unwillingness to be a part of legal 
cases or take training courses in FD.

The levels of knowledge, practice, and attitude did not 
differ among all variables, which highlights the need 
to establish the subject of FD as an integral part of the 
dentistry curriculum and include it in continuous training 
for dentists.

The strength of this study was that it was the first study 
conducted to assess the awareness of FD among Iraqi 
dentists. The limitation of this study may include the 
possibility of bias, which may be because the email did not 
reach dentists who have sufficient information to correctly 
answer the questionnaire or vice versa. One of the reasons 
for this is that the email may be classified as a risky (spam) 
file or the dentist during the study period may not use 
email, or the dentist may not have the time or sufficient 
motivation to respond to the questionnaire.

Conclusion
The results of the study showed that dentists in Iraq had 
limited knowledge, practicing skill, and attitude about FD. 
Therefore, it is important for graduate and postgraduate 
programs, as well as official training courses, to focus 
more attention on FD.
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