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Abstract 

Although there have been several recent advances in genomic technology over the past two 

decades, little to no change has occurred in the incorporation of genetics in dental school curricula. 

Also, there are only a limited number of studies that have reported the knowledge and awareness of 

genetics in dental professionals. With the available information, the present study was conducted to 

analyze the knowledge of DNA among dental students. This cross-sectional study was conducted 

among 302 dental students from various Dental Colleges across Chennai to assess the knowledge of 

DNA among dental students. It was done using a questionnaire survey from May 2021 to June 

2021comprising of 14 questions that were validated owing to the pandemic situation, the survey was 

conducted online using Google Forms Student T-test was planned to statistically analyze the result. 

The mean percentage of correct responses from students of various academic years was calculated 

and it was observed that interns had better knowledge and interest in genetics (81.39%), followed by 

final-year students (80.9%), first-year students 75%, third-year students (74.76%) and second-year 

students (73.07%). Considering gender, females (77.21%) had better knowledge of genetics than 

males (75.2%). The results were not statistically significant. The basic concepts of genetics and 

applications of genetics have to be incorporated into the dental curriculum. This can also be 

accomplished by conducting educational programs during the study and continuing dental 

educational programs after they complete their course. 
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Introduction 

Deoxyribonucleic acid (DNA) is the most 

important molecule to maintain life. It has a 

double-helical structure and carries 

information to manufacture, assemble, and 

maintain all the components of a living 



 

 

organism [1]. A molecule of DNA has a basic 

chemical structure consisting of many DNA 

nucleotides linearly arranged into a polymer 

chain. Single-stranded DNA (ssDNA) has one 

such chain, and in double-stranded DNA, two 

ssDNA molecules are arranged into a DNA 

double helix by a non-covalent bond. DNA 

nucleotide is the basic unit of DNA structure, 

which has three major groups: backbone, sugar 

and base. Adenine (A), cytosine (C), guanine 

(G) and thymine (T) are the four types of DNA 

bases that carry genetic information [1,2,3,4]. 

In 2003, the completion of the Human 

Genome Project and subsequent genome-wide 

studies helped in a greater understanding of 

the human genome and its role in human 

genetic conditions. Evolving technology like 

Sequencing and genotyping has resulted in 

faster and cheaper genetic testing in daily 

clinical practice [5,6]. This has made a better 

understanding of the pathogenesis of inherited 

conditions and genetic diagnoses [5]. Genetic 

analyses have a major role in revolutionizing 

the practice of health care by improving 

prenatal and reproductive care, early diagnosis 

of disease or disorder and advancing the 

treatment for heritable as well as acquired 

disease [7]. 

Hereditary factors play a major role in 

caries, periodontal disease, oral cancer, absent 

or malformed teeth, orofacial anomalies and 

other common oral disorders have increased 

evidently in dentistry. [8,9,10,11,12,13] 

Systematic genetic diseases are having more 

implications on oral health care. Gene-

environment interactions cause complex 

disorders like diabetes and hypertension, as 

well as caries and periodontal disease. Dentists 

should be knowledgeable of various genetic 

factors that affect oral health and the 

respective genetic tests that would aid in the 

diagnosis of diseases. Also, knowledge of 

genetic tests has various applications including 

forensic dentistry, and oral microbiology 

[14,15] Better understanding of genetic 

susceptibility, lifestyle, and oral health risk 

factors will aid in effective preventive and 

treatment strategies for oral diseases [16]. 

A clinician should be able to recognize, 

differentiate and diagnose developmental 

anomalies that are normal and dysmorphic 

physical characteristics, educate the patients 

about various preventive strategies and be in a 

position to answer patients’ questions and 

provide them with a referral to a medical 

geneticist or genetic counsellor. Thus it is 

clear that a basic understanding of genetics, 

and knowledge of the types of genetic testing 

for human diseases should be known to dental 

practitioners [16]. 

Despite several recent advances in genomic 

technology over the past two decades, little to 

no change has occurred in the incorporation of 

genetics in dental school curricula. Therefore, 

it is crucial to determine the knowledge and 

awareness of DNA in students pursuing dental 

education to ascertain the importance of the 

current dental education system to provide 

adequate knowledge on genetics to these 

students to prepare them for personalized 

Dentistry. To date, only a limited number of 

studies have reported the knowledge and 

awareness of genetics in dental professionals. 

With the available information, the present 

study was conducted to analyse the knowledge 

of DNA among dental students. 

Materials and Methods 

Description of the Site The present study 

was approved by the Institutional Committee 

for Research Ethics, from Sri Venkateswara 

Dental College and Hospital, Chennai. This 

cross-sectional study to assess the knowledge 

of DNA among dental students was done using 

a questionnaire survey from May 21 to June 

21 comprising 14 questions. After an intense 

review of the literature, a draft questionnaire 

of 20 questions was created. The face validity 

and content validity were assessed by a team 

of 6 experts and a prototype questionnaire was 

developed. This was pre-tested among 10 

dental students for feasibility assessment and 



 

 

modification. After the pre-testing, the 

questions were reduced to 14 questions. 

Owing to the pandemic situation, the survey 

was conducted online using Google Forms. 

First-year, second-year, third-year, Final year 

and Intern Undergraduate students pursuing of 

Bachelor of Dental Surgery (B.D.S) in 

Chennai who were willing to participate in the 

survey were included in the study. Incomplete 

responses and individuals who did not consent 

to participate in the survey were excluded 

from the study. The obtained responses were 

electronically recorded and subjected to 

statistical analysis. A student T-Test was 

performed to assess the variation in knowledge 

between male and female participants and 

ANOVA was used to compare the knowledge 

between the students of different academic 

years of the B.D.S course responses. 

Results 

The present study included 302 participants 

of which 72 were males (23.2%) and 232 were 

females (76.8 %) depicting unequal gender 

distribution. (Figure 1 B) Considering the 

academic year of study 68 students (22.5%) 

were in the first year, 79 students (26.3%) 

were in the second year, 43 studies (14.2%) 

were in the third year, 46% (15.2%) were in 

their final year and 66 students (21.9%) were 

interns (Figure 1A). 

 

Figure 1. A. Number of Participants in Each Academic Year, B. Gender Distribution of Study Participants 

Considering response to interest in genetics 

majority of the students (86.36%) (Figure 2 A) 

were interested in genetics irrespective of 

gender (87.5% females and 84.3% males) and 

year of study (88.2% first year, 83.5% second 

year, 83.7% third year, 93.4% final year and 

86.36% intern whereas only a small proportion  

(13.24%) of the students were not interested 

(Figure 3A). 

79.8% of the students correlated disease 

with genetics whereas 20.2% did not (Figure 2 

B). 83.2% of females correlated disease with 

genetics whereas 68.6% of males correlated 

disease with genetics, hence females had a 

better knowledge of diseases with genetic 

etiopathogenesis (p=0.011*). Considering the 

year of the study 93.9% of interns correlated 

diseases with genetics followed by 84.8% in 

final years followed by 81.4% in third years 

by75.0% in first years and the least was from 

second years 68.4%  the results were 

statistically significant (p= .003*) (Figure 3B). 

65.69% of the students felt dentists should 

sometimes give importance to genetics 

whereas 30% responded that dentists should 

always give importance to genetics whereas 

0.03% of students felt that genetics is not 

important for dentists. (Figure 2C) 

Considering variations in responses given by 

the students of different academic years of 

study there was a gradual increase in the 

percentage of students from first year to final 

year who felt that a dentist should always give 

importance to genetics however there was a 

slight decline in interns who selected always 

an option (39.4%) in comparison with the final 

year (43.5%). The results were statistically 

significant. Also, none of the third and final-

year students felt that genetics is not necessary 

for dentists and only a small proportion (1.5%) 

of interns felt that genetics is not necessary for 

dentists. (Figure 3C) There was no statistical 

difference in response based on gender 



 

 

although a higher proportion of males 31.4% 

had chosen the option always. 

91.3% of the students asked for family 

history while recording a case sheet 8.6% of 

students did not ask for family history and 

none of the students responded that they would 

do so sometimes. (Figure 2D) Considering the 

academic year of study, there was a steady 

increase in the percentage of students who 

record family history ranging between 79.4 % 

(first year) to 100 % (final year and intern) and 

the results were statistically significant. 

(Figure 3D) Regarding gender variations, there 

was no significant difference in the responses 

given by males and females. 

96.02% of the students responded that DNA 

is the main unit of inheritance while 3.9% of 

students felt proteins are the main unit of 

inheritance while all of them were sure that 

carbohydrates are not involved in inheritance. 

(Figure 2E). Although there were no 

statistically significant variations in the 

responses given by students of various 

academic years of study, there was a steady 

decrease in the number of students who 

responded that DNA is the major source of 

inheritance from the first year (97.1%) to 

interns (93.9%). (Figure 3E) and a higher 

percentage (97.1%) of males chose the option 

DNA in comparison with females (95.7%) 

p<0.05. 

66.56% of students were aware of the three 

types of DNA A, B and Z 26.5% of the 

students were aware of A and B types of DNA 

and 6.95% of students were aware of A and Z 

types of DNA.  (Figure 2 F) A similar trend 

was observed in male and female students 

(p<0.05). Although there was no statistical 

difference in the responses between the 

different academic years, 80.9% of first-year 

students knew about the three types of DNA 

whereas the awareness decreased as they 

progressed to the next academic year second 

year 64.6%, third year 60.5%, final year 

63.0% and interns 60.6% (Figure 3F). 

 
Figure 2. A. Response towards interest in genetics, B. Response towards correlation of disease with genetics, 

C. Response towards the importance of genetics for dental students, D. Response towards recording family 

history in case sheet, E. Response towards knowledge on the main unit of inheritance, F. Response towards 

types of DNA. 



 

 

 
Figure 3. A Year-wise response of students towards interest in genetics. B Year-wise response of students 

towards the correlation of disease with genetics. C Year-wise response of students towards the importance of 

genetics for dental students. D Year-wise response of students towards recording family history in case sheet. E 

Year-wise response of students towards knowledge on the main unit of inheritance. F Year-wise response of 

students towards types of DNA. G Year-wise response of students towards sources of DNA in the oral cavity. 

82.45% of students were aware that saliva, 

mucosal swabs and teeth were sources of DNA 

while, 4.6% felt that only saliva was the 

source of DNA, 3.97% felt only mucosal 

swabs were the source of DNA and 8.94% of 

students felt that teeth were the source of 

DNA. Figure 4A) 82.4% of the first year, 

74.7% of the second year, 81.4% of the third 

year, 84.8% of the final year and 90.9% of 

interns were aware that saliva, mucosal swabs 

and teeth were sources of DNA. Although the 

results were not statistically significant there 

was second years had the least knowledge 

followed by third-year students on dental 

sources of DNA (Figure 3G). 

82.11% of the students were aware of 

autosomal dominant and autosomal recessive; 

X-linked dominant and X-linked recessive; 

multifactorial and mitochondrial inheritance 

13.6% knew only autosomal dominant and 

autosomal recessive, 3.97% knew X-linked 

dominant and X-linked recessive and 0.03% 

had chosen the option multifactorial and 

mitochondrial inheritance. (Figure 4B) Among 

the various academic year of study 83.8% first 

year, 86.1% second year, 72.1% third year, 

87.0 final year and 78.8% of interns were 

aware of all three patterns of inheritance. 

(Figure 5A) 84.3% of males and 81.5% of 

females had complete knowledge of 

inheritance patterns. 

86.75% of students were aware of 

Diagnostic testing, Prenatal testing and 

Newborn screening genetic tests while 4.63% 

chose the option of diagnostic testing, 6.62%  

chose prenatal screening and 1.99% chose 

newborn screening.  (Figure 4C) Among the 

students 87.5% of females and 84.3% of males 

were aware of all three genetic tests p<0.05). 

85.3% of first-year students, 91.1% of second-

year students, 69.8% of third-year students, 

87.0% of final-year students and 93.9% of 

interns were aware of all three genetic tests 

(Figure 5B). 

57.2% of the students knew the correct 

difference between genetic screening and 

testing 26.49% felt that both were the same 

and 16.22 felt that Genetic testing is done for a 



 

 

population at risk whereas genetic screening is 

done for an individual. (Figure 4D) The 

highest proportion of interns was 77.3% 

followed by final year students 63.0 > first-

year students 60.3> third-year students 

51.2%> second-year students 51.2% had 

understood the differences between genetic 

screening and genetic testing p=0.001 (Figure 

5 C). 

64.23% were aware of DNA fingerprinting 

and 35.76% were not aware of the same. 

(Figure 4E). 60.3% of first-year students, 

67.1% of second-year students, 69.8% of 

third-year students, 63.0% of final-year 

students and 62.1% of interns were aware of 

DNA fingerprinting p>0.05. (Figure 5D)  

64.7% of females and 62.9% of males knew 

about DNA fingerprinting p.0.05. 

89.73% of students knew that genetic 

disease has a link with the oral cavity and 

10.26% of students were unaware. (Figure 4F) 

90.9% of females and 85.% males were aware 

of the same p>0.05. There was a steady 

increase in the percentage of students who 

were aware of the link between genetic disease 

and oral cavity 77.9% first-year students, 

86.1% second-year students, 93% third-year 

students, 97.8% final-year students and 98.5% 

interns. p=0.000 (Figure 5E). 

 
Figure 4. A. Response towards sources of DNA in the oral cavity, B. Response towards a pattern of 

inheritance, C. Response towards genetic tests, D. Response towards the difference between genetic screening 

and genetic testing, E. Response towards awareness of dental DNA fingerprinting, F. Response to knowledge in 

the influence of genetic disease in the oral cavity. 

69.53% of the students were aware that 

genetic disorders can be prevented while 

30.4% of students were unaware of the same. 

(Figure 6A) 69.1% of first-year students, 

67.1% of second-year students, 72.1% of 

third-year students, 73.9% of final-year 

students and 68.2% of interns; 67.2% (Figure 

5F) females and 77.1 males were aware of the 

prevention of genetics p.0.05. 

91.05% of students were aware of gene 

therapy and 8.9% of students were unaware of 

the same (Figure 6B) among which 91.4% 

were females 90.0% were males, 92.6% were 

first-year students, 89.9% were second-year 

students, 83.7% were third-year students, 

91.3%  were final year students and 95.5% 

were interns p>0.05 (Figure 5G). 



 

 

 
Figure 5. A Year wise response of students towards a pattern of inheritance, B Year wise response of 

students towards genetic tests, C Year wise response of students towards the difference between genetic 

screening and genetic testing, D Year wise response of students towards awareness of dental DNA 

fingerprinting, E Year wise response of students to knowledge in the influence of genetic disease in the oral 

cavity, F Year wise response of students to knowledge on prevention of genetic disease, G Year wise response 

of students to awareness on gene therapy 

 
Figure 6. A. Response to Knowledge on Prevention of Genetic Disease. B. Response to Awareness 

of Gene Therapy 

The mean percentage of correct responses 

from students of various academic years was 

calculated and it was observed that interns had 

better knowledge and interest in genetics at 

81.39% followed by final-year students at 

80.9% followed by first-year students at 75% 

followed by third-year students at 74.76% and 

second-year students had the least 73.07%. 

Considering gender females 77.21% had better 

knowledge of genetics than males 75.2% 

although the results were not statistically 

significant. 

Discussion 

It is a well-known fact that most of the 

diseases affecting mankind have a genetic 

etiology and hence the knowledge of genetics 

and DNA is essential for a healthcare 

professional. Among the various health care 

professionals, dentists also have a vital role in 

the diagnosis of not only diseases associated 

with the oral cavity but also systemic diseases 

as the mouth is the mirror of the body. Dental 

diseases such as dental caries congenital 

anomalies and malignancies have a genetic 

etiology. Similarly, most of the systemic 

diseases that manifest in the oral cavity also 

have a genetic aetiology. Hence a dentist 

needs to have a thorough knowledge of 

genetics and DNA for accurate diagnosis, 

treatment planning and appropriate referral. 

Jorgensen et al as early as 1980 depicted the 

role of dentists in genetic counselling and 

failure which should be considered 

malpractice [17]. 

With the available information, we 

conducted this study to assess the knowledge 

of DNA and the basics of genetics among 



 

 

dental students in different academic years of 

study. In the present study interns had overall 

the highest knowledge and interest in genetics 

> final-year students> first-year students> 

second-year students.  The results were not 

statistically significant which could be 

attributed to the low sample size. This could 

be attributed to the fact that interns and final-

year students have a higher duration of 

exposure to clinics along with theoretical 

knowledge during their preparation for 

competitive exams. The first-year students had 

higher theoretical knowledge of DNA as 

genetics has been included in the school 

curriculum. The last response given by 

second-year students could be attributed to the 

fact that during the second year of the course, 

more importance is given to pre-clinical 

laboratory work to prepare the students for 

clinical courses in the third year. The majority 

of the students were interested in genetics as a 

subject and the highest percentage of final year 

students were interested in genetics but they 

felt that as dentists only sometimes importance 

to genetics has to be given.  This shows that 

although the students were interested in 

genetics as a subject, they felt that the same 

was not essential in clinical dentistry. 91.3% 

and 79.8% of the students respectively 

recorded family history and correlated disease 

with genetics and there was a significant 

increase in the percentage of students from 

first year to interns who correlated disease 

with genetics. The results were statistically 

significant and depict the fact that as there is 

more exposure to clinical dentistry along with 

theoretical knowledge of genetics, the students 

were able to correlate diseases with genetics. 

However, since most of the students felt that 

dentists should give importance to genetics 

only sometimes, it would be questionable if 

they would apply their genetics knowledge to 

clinical practice after completing their course. 

96.02% of the students were aware that 

DNA was the major unit of inheritance and 

there was a steady decrease in the percentage 

of students who responded to the correct 

option from the first year to the final year. 

66.56% of the students were aware of the three 

types of DNA and the highest percentage 

(80.9%)  of first-year students were aware of 

the types of DNA. This finding depicts the loss 

of theoretical knowledge on genetics as they 

progress towards clinical dentistry. 

82.45% of the students were aware of all 

the sources of DNA 82.11% were aware of the 

pattern of inheritance, 86.75%  were aware of 

the genetic tests, 89.73% of students knew that 

genetic disease has a link with the oral cavity 

and 91.05% of students were aware of gene 

therapy. However lesser proportion 57.2% of 

students knew the correct difference between 

genetic screening and testing and 69.53% of 

the students were aware that genetic disorders 

can be prevented. The findings are similar to 

the finding of Merdad et al who reported that 

although students had a good knowledge of 

genetics, they lacked fundamentals of genetics, 

and genetic testing [18],64.23% were aware of 

DNA fingerprinting which is concurrent with 

the findings of Keerthika et al [19] 

Considering gender, females had had better 

knowledge in genetics than males although the 

results were not statistically significant which 

are concurrent with the findings of Merdad et 

al. [18]. 

A systematic review by Gupta et al has 

reported the importance of dentists in genetic 

counselling [20].  Similarly, Johnson et al have 

reported that the principles of genetics that are 

learnt in the classroom have to be extrapolated 

into clinical practice and every patient file 

should carry information on genetics [21]. 

Several studies have reported the genetics 

knowledge imparted in dental education is not 

sufficient which is concurrent with the 

findings of the present study [22,23,24]. 

The limitations of the study include a lower 

sample size and unequal gender distribution. 

Hence basic concepts of genetics and 

applications of genetics have to be 

incorporated into the dental curriculum. This 



 

 

can also be accomplished by conducting 

educational programs during the study and 

continuing dental educational programs after 

they complete their course. Workshops can 

also be conducted for students for students to 

gain practical knowledge in this field. 

Conclusion 

With the limitations of the study, we can 

conclude that although students know about 

genetics there is a lack of in-depth knowledge 

of the fundamentals of genetic testing, 

fundamental concepts of DNA and its clinical 

significance. It is recommended that the dental 

curriculum be incorporated with detailed 

basics of genetics and their applications. 

However future studies with a larger sample 

size could be conducted to obtain data on 

knowledge of dental students on genetics and 

thereby curriculum modifications could be 

done. 
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