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childhood oral health 
following educational 
intervention: a cohort study
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Medical health professionals have the opportunity to influence the 
oral health of children, as they are the first health professionals to 
come in contact with expectant mothers and parents of infants and 
toddlers. Aim: To evaluate and compare undergraduate medical 
students’ knowledge, attitude, and practice about early childhood 
oral health care before and after educational intervention. 
Methods: A cohort study was conducted among undergraduate 
medical students during their course. The baseline knowledge and 
attitude of 80 medical students were evaluated using a validated 
questionnaire (Phase I). Following, they completed 8 hours of 
educational intervention and their change in the knowledge and 
attitude was reassessed (Phase II). The intervention continued 
through web-based learning till they reached their residency. The 
students’ knowledge, attitude, and practice were again reassessed 
at the end of their residency (Phase III). Results: Knowledge: There 
was a significant increase in the knowledge about the term gum 
pads, from 70% in Phase I to 90% in Phase III. Only 30% of medical 
students knew that the oral cavity of a newborn was devoid of 
microorganisms during Phase I, but this knowledge improved to 
86% in Phase III. Almost 58 to 90% of the medical students had 
a basic knowledge of the influence of high caries on mothers, the 
importance and benefit of antenatal counselling, and the effect 
of poor maternal health. In Phase I, although 92% were aware of 
the multifactorial pattern of dental caries, only 42% and 53% knew 
the causative organism and transmissibility of it from mother to 
child, respectively. Around 77% and 62% agreed that antenatal 
counselling and counselling on feeding and weaning, respectively, 
will prevent ECC. Attitude: The attitude towards treating primary 
teeth was less (66%) in Phase I, subsequently increasing to 100% 
at the end of Phase III. Practice: Following Phase III, most of them 
(88%) examined the child’s oral cavity during routine medical 
checkups in the Knee-to-Knee position (93%) and counted the 
number of teeth present (91%), and they were able to identify the 
dental carious teeth (88%). Conclusion: The medical curriculum 
should include a module on early childhood oral health. 
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Introduction

Infant oral health care forms one of the foundations on which dental care and pre-
ventive education are built so that the child has an opportunity in its lifetime to be 
free from preventable oral disease1, one such disease being Early Childhood Caries 
(ECC). Preventive intervention for ECC must be initiated within the first year of life1. 
Medical health professionals have the opportunity to influence children’s oral health, 
as they are the first health professionals to come in contact with expectant mothers 
and parents of infants and toddlers. Therefore, medical professionals can play a crit-
ical role in improving the dental health of children and directing parents to seek den-
tal care when needed. Hence, integrating the prevention of oral disease and promo-
tion strategies into primary healthcare professionals’ practice would improve oral 
healthcare. Thus, medical professionals need to be aware of the infectious nature of 
dental caries and its associated risk factors, make appropriate decisions regarding 
timely and effective intervention and facilitate the establishment of a dental home 
at one year of age2-4. 

Previous studies have shown that a physician’s body of knowledge in early childhood 
oral health is less than adequate, and it needs to be clarified to what degree these 
healthcare professionals are knowledgeable about preventive dental care5-11. Further, 
there are lacunae in the literature reporting the tailor-made oral health educational 
programs for health care providers, and they have yet to carry out long-term follow-up 
and assess the change in their practice6,12-15. Therefore, the purpose of the study was 
to evaluate and compare 1. the knowledge, attitude, and practice of undergraduate 
medical students about early childhood oral health care before and after educational 
intervention and 2. the impact of educational intervention on the graduating medical 
students on the long-term retention of knowledge of early childhood oral health care 
and change in their practice. 

Methods
This research proposal was approved by the Institutional Ethics Committee  
(IEC/HIMS/RR25/02-11-2018). The participating graduating medical students were 
given the “Rights of Research Patients” information and completed the appropriate 
consent forms. 

Sample size calculation: All the graduating medical students (100) in their third year 
were invited to participate. The confidence level and margin of error was set at 95% 
and 5%, respectively. Hence the sample size was estimated was 80 students. 

The nature and purpose of the research were explained to participants, its voluntary 
nature was emphasized, and guaranteed anonymity. Any students who self-reported  
with previous knowledge about early childhood oral health were not included. Eighty 
students were willing to participate in the study. Written informed consent was 
obtained from them. 

The tool for data collection was a self-administered questionnaire developed by 
adapting the works of previous studies16-20, which a group of 4 pediatric dentists fur-
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ther validated. The final questionnaire was tested for its validity and reliability. The 
questionnaire consisted of closed-ended questions with multiple-choice answers. 
This study was carried out in three phases (Phase I, II, and III).

Phase I - Evaluation of baseline knowledge and attitude toward early childhood 
oral health

On a specific day and time, all the participating students were requested to assemble 
in a common hall, and they were asked to complete the questionnaire within 1hour. 
The questionnaire was categorized into the following domains: A. Knowledge of 
1. Infant oral anatomy and chronology of tooth eruption. 2. Infant oral health care. 
3. Relationship between mother’s oral health and child’s oral health. 4. Early child-
hood caries. 5. Effect of fluoride on dental caries. B. Attitude towards 1. Infant oral 
health care. 2. Dental and oral health training in the medical curriculum. C. Prac-
tice of 1. Early childhood oral health care during their residency. The questionnaire 
also included demographic information that included respondents’ gender, age, and 
whether they had had any formal or informal training in examining an infant or toddler 
before the educational intervention. To ensure that the students completed the sur-
vey form anonymously without consulting their colleagues, they were made to sit far 
away from each other and the three investigators waited until they handed over the 
completed questionnaire. 

Phase II - Mid-evaluation of knowledge and attitude towards early childhood 
oral health following educational intervention

Following Phase I, a multifaceted educational intervention was implemented for the 
students to address the barriers to effective use of early childhood oral health preven-
tion practice. The strategies included a series of didactic expository lectures, Power-
Point presentations, short videos, workshop/ role play from the students, and case-
based discussion by a single experienced pediatric dentist. 

Eight sessions of educational intervention were held, each consisting of 1 hour. The 
educational intervention provided concise information about oral care in pregnancy, 
infant and toddler oral health, how to perform an infant and toddler oral screening, 
what to look for during an oral examination, how to recognize incipient and gross 
carious lesions, how to identify infant/toddler who are at increased risk for oral 
health problems, early childhood caries and various methods of managing them, 
need and timing of appropriate referrals to oral health professionals, the timing of 
first dental visit, importance of establishing a dental home by the age of one, proper 
use of fluoride supplementation and guidance of parents with appropriate feeding 
and oral hygiene practices during early childhood. Additionally, they emphasized the 
importance and role of medical professionals in preventing oral diseases. A video 
was used to demonstrate the procedure for applying dental varnish. A pediatric den-
tist did the educational intervention for 45min followed by a 15-minute question and 
answer session. 

Following the educational intervention, a second assessment was done using 
the same baseline questionnaire to evaluate the improvement in students’ knowl-
edge and attitudes. To reinforce the learning and to change their mindset and 
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practice, following Phase-II intervention, an electronic social group was created, 
and the PowerPoint presentations of lecturers and short videos used for educat-
ing them were shared once in 15 days. Further, live demonstrations of oral dis-
eases and hands-on experience in their prevention and management were pro-
vided to the students during their two weeks of clinical posting in the Department  
of Dentistry. 

Phase III - Final evaluation of knowledge, attitude, and practice towards 
early childhood oral health following educational intervention at the end of 
the residency 

At the beginning of their residency, the students were again reinforced with infor-
mation about early childhood oral health and emphasized changing their traditional 
practice during the examination of children. They were informed about the impor-
tance of timely referrals and their role in preventing oral diseases. During their entire 
period of residency, which consisted of 1 year, the information about early childhood 
oral health was shared promptly in the electronic social media group, similar to the 
method followed after the phase-II intervention (web-based learning). At the end of 
their residency, a third assessment of students’ knowledge, attitudes, and practice 
was evaluated using the baseline questionnaire. 

A booklet containing concise information on oral health care during pregnancy, infants 
and toddlers’ oral health, and other topics covered during the training session was pre-
pared and given to all participants at the end of phases I, II, and III. 

The data obtained from phases I, II, and III were subjected to statistical analysis using 
the student t-test and Chi-square test. Statistical Package for Social Sciences [SPSS] 
for Windows Version 22.0 Released 2013. Armonk, NY: IBM Corp. was used to per-
form statistical analyses.

Results
A total of 80 (41 (51.25%) male and 39 (48.75%) female) medical students participated 
in this study. The mean ages of the participants, males and females, were 22.84±1.31 
and 22.66±0.28, respectively. All the study participants were available until the com-
pletion of the study. 

Knowledge of medical students towards early childhood oral health

There was a significant increase in the knowledge about the term gum pads, from 
70% in Phase I to 90% in Phase III. A similar percentage of change of knowledge about 
the eruption of the first primary teeth, total number of teeth, and time of eruption 
of all primary teeth was observed. The poor knowledge about natal teeth and their 
observed effects in Phase I was significantly improved in Phase III (Table 1).



5

Babu et al.

Braz J Oral Sci. 2024;23:e244088

Table 1. Knowledge of oral anatomy and chronology of tooth eruption

Sl no Questions and options Phase I
n (%)

Phase II
n (%)

Phase III
n (%) P value

1

Dental arches of newborn are called

Gum Pads 56(70) 66(82.5) 72(90)

<0.001**
Mucosa 10(12.5) 0 04(5)

Gingiva 12(15) 12(15) 03(3.75)

Don’t know 02(2.5) 02(2.5) 01(1.25)

2

At what age does the first baby tooth does appear in the mouth?

6-8 mon 57(71.25) 68(85) 78(97.5)

0.042*
8-12 mon 17(21.25) 8(10) 2(2.5)

12-16 mon 04(5) 2(2.5) 0

Don’t known 02(2.5) 2(2.5) 0

3

The complete set of baby teeth consists of how many teeth

20 60(75) 73(91.25) 78(97.5)

<0.001**
32 10(12.5) 02(2.5) 2(2.5)

16 5(6.25) 03(3.75) 0

Don’t known 5(6.25) 02(2.5) 0

4

A complete set of baby teeth appear by

9-12 month 4(5) 2(2.5) 2(2.5)

<0.001**
12-24 month 15(18.75) 8(10) 6(7.5)

36-40 month 57(71.25) 68(85) 72(90)

Don’t known 4(5) 2(2.5) 0

5

Tooth not present in the deciduous dentition

Premolars 66(82.5) 75(93.75) 78(97.5)

<0.001**
Molars 12(15) 3(3.75) 01(1.25)

Canine 01(1.25) 0 01(1.25)

Don’t known 01(1.25) 02(2.5) 0

6

Natal teeth are present 

At birth 20(25) 21(26.25) 65(81.25)

<0.001**
Erupt within 1 month of birth 19(23.75) 19(23.75) 16(20)

Erupt at 6 months of birth 36(45) 36(45) 15(18.75)

Don’t known 05(6.25) 04(5) 0

7

Natal teeth are usually present in the area of

Lower anterior 35(43.75) 55(68.75) 75(93.75)

<0.001**
Upper anterior 21(56.25) 20(25) 34(42.5)

Lower posterior 01(1.25) 01(1.25) 13(16.25)

Don’t known 03(3.75) 02(2.5) 14(17.5)

8

Natal tooth causes

Laceration of tongue 21(26.25) 65(81.25) 70(87.5)

0.061+
Laceration of lips 31(38.75) 37(46.25) 46(57.5)

Laceration of palate  19(23.75) 17(21.25) 13(16.25)

Don’t known 05(6.25) 05(6.25) 16(20)
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Only 30% of medical students knew that the oral cavity of a newborn was devoid of microor-
ganisms during Phase I, but this knowledge improved to 86% in Phase III. Their knowledge 
was around 65% about ‘when and what to use for cleaning an infant’s teeth’ in Phase I.  
However, this knowledge was significantly enhanced to almost 90% in Phase III. 

The knowledge about tooth brushing and toothpaste improved significantly from 
Phase I to Phase III. In Phase I, only 62% of them knew the timing of the first dental 
visit, which was increased to 97% in Phase III. The knowledge of the frequency of visit-
ing a dentist changed from 46% to 91%. The knowledge about introducing the child to 
cups and weaning increased from 75% to 93% and 48% to 97%, respectively (Table 2). 

Table 2. Knowledge of infant oral health care

Sl no Questions and options Phase I
n (%)

Phase II
n (%)

Phase III
n (%) P value

1

Oral cavity of newborn is free of bacteria 

Yes 24(30) 53(66.25) 69(86.25)

<0.001**No 46(57.5) 27(33.75) 11(13.75)

Don’t know 10(12.5) 0 0

2

Should babies gums be cleaned after every feeding 

Yes 54(67.5) 62(77.5) 72(90)

<0.001**No 24(30) 16(20) 8(10)

Don’t know 02(2.5) 02(2.5) 0

3

When should a mother start cleaning her child’s teeth?

When the first milk tooth erupts 54(67.5) 65(81.25) 76(95)

<0.001**
When all milk teeth have erupted 24(30) 10(12.5) 02(2.5)

When the first permanent tooth 
erupts 0 03(3.75) 0

Don’t know 02(2.5) 02(2.5) 02(25)

4

What should be used in cleaning babies’ teeth? 

Cotton wool and toothpaste 26(62.5) 10(12.5) 05(6.25)

0.245
Cotton wool and salt 21(26.25) 05(6.25) 02(2.5)

Soft toothbrush (finger brush) and 
toothpaste 31(38.75) 63(78.75) 73(91.25)

Don’t know 02(2.5) 02(2.5) 0

5

What is the amount of toothpaste should be placed on a babies child’s toothbrush?

Smear 18(22.5) 66(82.5) 73(91.25)

<0.001**
Pea size 55(68.75) 10(12.5) 05(6.25)

Half the length of a toothbrush 06(7.5) 02(2.5) 01(1.25)

The entire length of a toothbrush 01(1.25) 02(2.5) 01(1.25)

6

At what age should a child start be brushing unassisted?

1–3 years 20(25) 10(12.5) 06(7.5)

0.052+
4–6 years 54(67.5) 65(81.25) 70(87.5)

7–9 years 05(6.25) 03(3.75) 4(5)

Do not know 01(1.25) 02(2.5) 0

Continue
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Continuation

7

Accidental swallowing of little toothpaste while brushing is not harmful to child’s health 

Yes 60(75) 65(81.25) 75(93.75)

<0.001**No 17(21.25) 09(11.25) 03(3.75)

Don’t know 03(3.75) 06(7.5) 02(2.5)

8

When should a child go for the first dental visit?

When there is toothache/tooth 
decay? 07(8.75) 02(2.5) 0

0.073+
On or before the age of 1 year 50(62.5) 75(93.75) 78(97.5)

When all the baby teeth have 
erupted 19(23.75) 03(3.75) 02(2.5)

Do not know 04(5) 0 0

9

How often should a child visit the dentist?

Once a year 23(28.75) 10(12.5) 05(6.25)

<0.001**
Twice a year 37(46.25) 59(73.75) 73(91.25)

When a dental problem is noticed 15(18.75) 08(10) 02(2.5)

Do not know  05(6.25) 03(3.75) 0

10

Right age to introduce the child to drink from cup is as they approach 1 year?

Yes 60(75) 65(81.25) 75(93.75)

0.302No 12(15) 10(12.5) 03(3.75)

Don’t know 08(10) 05(6.25) 02(2.5)

11

What is the right age to wean the child from the bottle?

6 months 05(6.25) 02(2.5) 01(1.25)

0.065+
1year to 11/2 year 39(48.75) 68(85) 78(97.5)

2 years 23(28.75) 10(12.5) 01(1.25)

3 years 13(16.25) 0 0

Almost 58 to 90% of the medical students had a basic knowledge of the influence of 
high caries on mothers, the importance and benefit of antenatal counselling, and the 
effect of poor maternal health. However, their knowledge about modes of transmission 
of bacteria from mother to child and the importance of chewing sugar-free gums were 
30% and 25%, respectively. The knowledge about the relationship between mother’s and 
infant oral health was increased to almost 98% at the end of Phase III (Table 3). 

Table 3. Relationship between mother’s and infant oral health

Sl no Questions and options Phase I
n (%)

Phase II
n (%)

Phase III
n (%) P value

1

Children of mothers who have caries are more likely to have caries too 

Yes 47(58.75) 72(90) 75(93.75)

0.27No 28(35) 06(7.5) 04(5)

Don’t know 05(6.25) 02(2.5) 01(1.5)

Continue
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Continuation

2

Routine dental checkup for an expecting mother is very important 

Yes 73(91.25) 74(92.5) 79(98.75)

<0.001**No 05(6.25) 03(3.75) 0

Don’t know 02(2.5) 03.753 1(1.25)

3

Antenatal counselling of parents on infant oral health is beneficial

Yes 72(90) 73(91.25) 76(95)

<0.001**No 05(6.25) 06(7.5) 04(5)

Don’t know 03(3.75) 01(1.25) 01(1.25)

4

Poor maternal health may lead to low weight babies/pre-term labor 

Yes 76(95) 77(96.25) 79(98.75)

<0.001**No 03()3.75 03(3.75) 01(1.25)

Don’t know 01(1.25) 0 0

5

Caries to child is transmitted via mother by kissing and sharing utensils 

Yes 24(30) 67(83.75) 76(95)

<0.001**No 50(62.5) 10(12.5) 03(3.75)

Don’t know 06(7.5) 03(3.75) 01(1.25)

6

Chewing sugar-free chewing gums decreases the rate of transmission of caries causing organism 
from mother to child

Yes 20(25) 73(91.25) 78(97.5)

<0.001**No 51(63.75) 05(6.25) 02(2.5)

Don’t know 09(11.25) 02(2.5) 0

In Phase I, although 92% were aware of the multifactorial pattern of dental car-
ies, only 42% and 53% knew the causative organism and transmissibility of it from 
mother to child, respectively. However, this knowledge improved significantly to 
more than 95% at the end of Phase III. In Phase I, around 89%, 65%, 73%, and 65% 
of medical students knew that sweetened pediatric liquid medicaments, pacifiers 
dipped in sugary syrups, prolonged bottle feeding, and faulty feeding habits caused 
dental caries, respectively. The knowledge was increased from 90 to 98% at the 
end of Phase III. Very few (25%) knew that ECC can develop as soon as they erupt, 
and maxillary incisors are the first teeth to be affected (43%). Students’ knowledge 
was improved from 91 to 96% at the end of Phase III. Around 77% and 62% agreed 
that antenatal counselling and counselling on feeding and weaning, respectively, will 
prevent ECC. However, only 31% believed that cessation of demand feeding would 
decrease the ECC and that demand feeding should be stopped as soon as the first 
tooth erupts. This poor knowledge significantly increased positively at the end of 
Phase III (Table 4).
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Table 4. Knowledge about early childhood caries

Sl no Questions and options Phase I
n (%)

Phase II
n (%)

Phase III
n (%) P value

1

Dental caries is a multifactorial disease

Yes 74(92.5) 77(96.28) 80(100)

<0.001*No 05(6.25) 02(2.5) 0

Don’t know 01(1.25) 01(1.25) 0

2

Early tooth loss causes malocclusion and hampers growth

Yes 36(45) 67(83.75) 79(98.75)

0.118No 35(43.75) 10(12.5) 01(1.25)

Don’t know 09(11.25) 03(3.75) 0

3

Causative organism of dental caries is 

Lactobacillus 17(21.25) 08(10) 05(6.25)

<0.001*
Streptococcus mutans 28(35) 17(21.25) 10(12.5)

Both 34(42.5) 55(68.75) 65(81.25)

Don’t know 01(1.25) 0 0

4

Is dental caries is an infectious and transmissible from mother to child?

Yes 43(53.75) 69(86.25) 76(95)

<0.001*No 31(38.75) 07(8.75) 04(5)

Don’t know 06(7.5) 04(5) 0

5

More cariogenic sugar and least cariogenic sugar, respectively, are sucrose and lactose

Yes 61(76.25) 67(83.75) 71(88.75)

0.652No 12(15) 13(16.25) 09(11.25)

Don’t know 07(8.75) 0 0

6

Frequently exposure to sweetened liquids including pediatric liquid medicaments causes ECC

Yes 71(88.75) 73(91.25) 79(98.75)

0.530No 06(7.5) 03(3.75) 01(1.25)

Don’t know 04(5) 04(5) 0

7

Use of sweetened pacifier (with sugar syrup/ honey/any other) will cause ECC

Yes 52(65) 65(81.25) 72(90)

0.020*No 20(25) 08(10) 06(7.5)

Don’t know 08(10) 07(8.75) 02(2.5)

8

Can bottle feeding for too long and too often causes ECC?

Yes 58(72.5) 67(83.75) 77(96.25)

0.002**No 17(21.25) 10(12.5) 02(2.5)

Don’t know 05(6.25) 03(3.75) 01(1.25)

9

Putting a baby to bed with a bottle or fruit juice or milk causes ECC

Yes 52(65) 62(77.5) 78(97.5)

0.451No 22(27.5) 13(16.25) 02(2.5)

Don’t know 6(7.5) 05(6.25) 0

Continue
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Continuation

10

ECC can develop as early as the first tooth erupts and cavity can be visible by 10 months of age

Yes 20(25) 68(85) 77(96.25)

0.017*No 48(60) 08(10) 03(3.75)

Don’t know 12(15) 02(2.5) 0

11

Which teeth are first affected by ECC?

Maxillary incisors 25(31.25) 63(78.75) 73(91.25)

<0.001*
Mandibular incisors 35(43.75) 07(8.75) 05(6.25)

All teeth are equally affected 18(22.5) 10(12.5) 02(2.5)

Don’t know 02(2.5) 0 0

12

Does cessation of demand feeding will decrease the ECC?

Yes 25(31.25) 63(78.75) 73(91.25)

0.122No 45(56.25) 10(12.5) 07(8.75)

Don’t know 10(12.5) 07(8.75) 0

13

Can antenatal counselling will prevent ECC in infants?

Yes 62(77.5) 72(90) 78(97.5)

0.233No 10(12.5) 05(6.25) 02(2.5)

Don’t know 08(10) 03(3.75) 0

14

Can counselling on feeding and weaning practices decrease ECC?

Yes 50(62.5) 73(91.25) 76(95)

<0.001*No 23(28.75) 04(5) 04(5)

Don’t know 07(8.75) 03(3.75) 0

15

Cessation of demand feeding should be stopped after the first tooth has erupted in the oral cavity

Yes 25(31.25) 57(71.25) 69(86.25)

<0.001*No 47(58.75) 20(25) 09(11.25)

Don’t know 08(10) 03(3.75) 02(2.5)

In Phase I, almost 86% of the medical students knew that fluoride decreases den-
tal caries and its optimal level in drinking water. Although 62% knew that fluoridated 
toothpaste should not be used in toddlers, only 16% knew other forms of fluorides 
used in a child. The knowledge about the effect of fluoride on teeth increased signifi-
cantly to around 88% at the end of Phase III (Table 5). 

Table 5. Knowledge of effect of fluoride on teeth

Sl no Questions and options Phase I
n (%)

Phase II
n (%)

Phase III
n (%) P value

1

Does fluorides decrease dental caries?

Yes 69(86.25) 71(88.75) 80(100)

<0.001**No 10(12.5) 09(11.25) 0

Don’t know 01(1.25) 0 0

Continue
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Continuation

2

Beneficial level of fluoride in water is

0.8ppm 06(7.5) 02(2.5) 01(1.25)

<0.001**
1ppm 69(86.25) 78(97.5) 79(98.75)

1.2ppm 05(6.25) 0 0

1.6ppm 0 0 0

3

Whether your water supply is fluoridated?

Yes 56(70) 07(8.75) 07(8.75)

<0.001**No 11(13.75) 63(78.75) 73(91.25)

Don’t know 13(16.25) 10(12.5) 0

4

Can fluoride tooth paste be used for toddlers?

Yes 17(21.25) 11(13.75) 09(11.25)

<0.001**No 50(62.5) 59(73.75) 67(83.75)

Don’t know 13(16.25) 10(12.5) 04(5)

5

What are the other forms of fluoride used in a child?

Varnish 19(23.75) 03(3.75) 02(2.5)

<0.001**
Wipes 17(21.25) 05(6.25) 02(2.5)

Gels & foams 31(38.75) 07(8.75) 05(6.25)

All of the above 13(16.25) 65(81.25) 71(88.75)

The attitude of medical students toward early childhood oral health and 
dental training in the medical curriculum

In Phase I, approximately 90% of medical students agreed that oral examination 
should be done during medical checkups, and along with teeth, the tongue, and ade-
noids examination should also be included. Their attitude towards treating primary 
teeth was less (66%) in Phase I, subsequently increasing to 100% at the end of Phase 
III. A higher percentage (88%) agreed to refer a child with severe tooth decay to a pedi-
atric dentist. Attitudes toward the importance of children seeing a dentist at an early 
age changed from 33% to 93% from phase I to III, respectively (Table 6). 

Table 6. Attitude towards infant oral health care

Sl no Questions and options Phase I
n (%)

Phase II
n (%)

Phase III
n (%) P value

1

Every medical checkup should include oral examination

Yes 73(91.25) 74(92.5) 80(100)

0.446No 05(6.25) 04(5) 0

Don’t know 02(2.5) 02(2.5) 0

2

A routine oral examination should include teeth along with examination of tongue and adenoids

Yes 58(90) 78(97.5) 80(100)

0.216No 20(25) 03(3.75) 0

Don’t know 02(2.5) 01(1.5) 0

Continue
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3

It is important to treat milk teeth

Yes 53(66.25) 69(86.25) 80(100)

<0.001**No 18(22.5) 08(10) 0

Don’t know 09(11.25) 03(3.75) 0

4

First line of treatment for patients with severe tooth problems is necessary medication and referral 
to paediatric dentist

Yes 71(88.75) 74(92.5) 80(100)

<0.001**No 04(5) 05(6.25) 0

Don’t know 05(6.25) 01(1.25) 0

5

How important do you think it is for a child to see a dentist at an early age?

Very important 27(33.75) 60(75) 75(93.75)

<0.001**
Important 43(53.75) 15(18.75) 05(6.25)

Not important 05(6.25) 03(3.75) 0

Don’t know 05(6.25) 02(2.5) 0

Most (83%) of students agreed that they lack knowledge of a child’s oral health and 
that it is crucial for them for efficient medical practice. Their attitude significantly 
increased to 88% in Phase III. In Phase I, 75% responded positively to improving their 
knowledge, and 31% agreed that they spent an insufficient number of hours on den-
tal training. However, 77% reacted negatively to incorporating early childhood oral 
health modules into their curriculum in Phase I. These negative attitudes significantly 
changed from 88% to 95% at the end of Phase III (Table 7). 

Table 7. Attitude towards dental training in medical curriculum

Sl no Questions and options Phase I
n (%)

Phase II
n (%)

Phase III
n (%) P value

1

Do you think you have/had an adequate knowledge of oral health of children?

Yes 10 (12.5) 66(82.5) 71(88.75)

<0.001**No 67 (83.75) 10(12.5) 05(6.25)

Don’t know 3(3.75) 4(5) 04(5)

2

Do you think that knowledge on oral health is important to be an efficient medical practitioner?

Yes 11(13.75) 67(83.75) 74(92.5)

0.013*No 64(80) 06(7.5) 21(26.25)

Don’t know 05(6.25) 07(8.75) 01(1.25)

3

Do you like to increase your knowledge on oral health of children?

Yes 60(75) 74(92.5) 76(95)

<0.001**No 13(16.25) 03(3.75) 04(5)

Don’t know 07(8.75) 03(3.75) 0

Continue
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4

Do you think the number of hours on dental training in medical curriculum is insufficient? 

Yes 25(31.25) 69(86.25) 71(88.75)

0.007**No 50(62.5) 09(11.25) 08(10)

Don’t know 05(6.25) 02(2.5) 01(1.25)

5

Do you want infant oral health module to be incorporated in your curriculum?

Yes 11(13.75) 59(73.75) 71(88.75)

0.011*No 62(77.5) 16(20) 09(11.25)

Don’t know 07(8.75) 05(6.25) 0

6

How important do you think it is for you to be taught about recommendations of child’s oral health?

Very important 32(40) 50(62.5) 65(81.25)

<0.001**
Important 41(51.25) 25(31.25) 15(18.75)

Not important 01(1.25) 5(6.25) 0

Don’t know 06(7.5) 0 0

The practice of early childhood oral health care by medical students

Following Phase III, most of them (88%) examined the child’s oral cavity during rou-
tine medical checkups in the Knee-to-Knee position (93%) and counted the number 
of teeth present (91%), and they were able to identify the dental carious teeth (88%). 
Around 99% of them practised prenatal counselling for expecting mothers, including 
prescribing xylitol chewing gum (86%), modes of transmission of microorganisms 
(91%), cleaning of gum pads (98%), methods of prevention of ECC (93%), brushing the 
child’s teeth as soon they erupt (95%) and proper feeding habits (96%). A significantly 
smaller percentage (19%) of medical students practised the application of dental var-
nish to the children. All of them (100%) referred a child to a dentist when required, and 
they were confident and liked to be actively involved in providing early childhood oral 
health care (Table 8).

Table 8. Practice of early childhood oral health care

Sl no Questions and options n (%) P value

1

Did you examine the child’s oral cavity?

Yes 71(88.75)
<0.001**

No 09(11.25)

2

Did you examine the child in Knee-to-Knee position?

Yes 75(93.75)
<0.001**

No 05(6.25)

3

If yes, did you count the number of teeth present?

Yes 73(94.25)
<0.001**

No 07(8.75)

Continue
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4

Were you able to identify the dental carious teeth from normal teeth?

Yes 71(88.75)
<0.001**

No 09(11.25)

5

Did you do prenatal counselling for expecting mothers regarding oral health?

Yes 79(99.75)
<0.001**

No 01(1.25)

6

Did you prescribe xylitol chewing gums to the mother? 

Yes 69(86.25)
<0.001**

No 11(13.75)

7

If no, why?

Not available 02(2.5)

0.241Patient not interested 07(8.75)

It is not important 02(2.5)

8

Did you tell the parents about modes of transmission of caries causing microorganisms?

Yes 73(91.25)
<0.001**

No 07(8.75)

9

Did you ask the parents to clean the gum pads of the infant?

Yes 79(98.75)
<0.001**

No 01(1.25)

10

Did you apply the fluoride varnish? 

Yes 19(23.75)
<0.001**

No 61(76.25)

11

If no, why?

Don’t know to apply 11(13.75)

<0.011*Varnish was not available 37(46.25)

Not important 13(16.25)

12

Did you tell the parents about methods of prevention of early childhood caries?

Yes 75(93.75)
<0.001**

No 05(6.25)

13

Did you ask the parent to brush the child’s teeth as soon as they erupt?

Yes 76(95)
<0.001**

No 04(5)

14

If yes, how?

For infant-use finger brush with smear of 
tooth paste 76(95)

<0.001**
For toddler-assisted tooth brushing with 
pea sized tooth paste 76(95)

15

Did you counsel the mother about feeding habits for the child? 

Yes 77(96.25)
<0.001**

No 03(3.75)

Continue
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Did you refer the child/mother to a pediatric dentist/dentist for further needful?

Yes 80(100)
<0.001**

No 0

17

Are you confident to provide primary oral health care to mother and children?

Yes 80(100)
<0.001**

No 0

18

Do you like to be actively involved in providing primary oral health care to mothers and children? 

Yes 80(100)
<0.001**

No 0

Discussion
A child is seen by medical professionals more than ten times for health screen-
ings before its first birthday21. Thus, it is essential for medical professionals to be 
knowledgeable and trained about the fundamentals of early childhood oral health3. 
Most students had adequate knowledge of oral anatomy and the chronology of 
teeth eruption. In addition, they were aware of the absence of premolars in primary 
dentition and the association between natal teeth and Riga-Fede disease. In a study 
by Thomas et al.19, 64.9% of medical students had a good knowledge of infant oral 
anatomy20. However, such knowledge was seen only in 32% of medical students 
from another part of India17. Among Malaysian undergraduate medical students, 
around 59% knew the correct age of first tooth eruption21. 

The oral cavity of the child is sterile. Healthy oral hygiene practice should start before 
the teeth erupt, i.e., cleaning of gum pads after each feed. In the present study, most 
students were unaware that a child is born free of bacteria, and 67% agreed to clean 
the gum pad after every feed. This is comparable to reports of Bhat et al.22. Oral 
hygiene measures for an infant should start not later than the eruption of the first 
tooth. A soft toothbrush with a smear of fluoridated toothpaste should be used for 
children under three years18,19. Responses of more than 65% of students agreed with 
this. The knowledge of the correct age of unassisted brushing was seen only in 6% 
of medical students. On the contrary, a higher percentage (40%) of Nigerian medical 
students knew about unassisted brushing19.

AAPD recommends that the first dental visit be within six months of the eruption of 
the first primary tooth and no later than 12 months of age23. In the present study, 
more than half were aware of the timing of cleaning a child’s teeth, first dental visit, 
and frequency of dental visit. This finding is in accordance with previous studies18,22. 
However, in another study, a significantly smaller percentage (32%) of medical stu-
dents agreed with the correct timing for a child’s first dental visit, but 69% of them 
agreed to visit a dentist twice a year, and 70.5% agreed for the correct timing of 
cleaning of teeth19. These findings suggest that emphasis on preventive aspects  
is needed. 
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The child should be introduced to semisolid foods at six months of age. The most 
preferred semisolid foods are iron-fortified cereals, pureed meats, breast milk, or 
infant formula24. As the child approaches 12 to 18 months, the child should be slowly 
weaned from the breast/bottle. Parents should help their children and encourage 
them to drink from the cup as they approach one year of age. Further, counselling 
on feeding and weaning practices reduces the risk of ECC25. Most of the students 
agreed with the guidelines laid out by the various associations of pediatric health 
care. This observation is in accordance with previous reports18,20,22. In contrast, 
Mani et al.21 reported poor knowledge of the recommended age of weaning, and 
they attributed this to inadequate exposure to guidelines on the age of weaning and 
other preventive aspects, differences in cultural practices, and more emphasis on 
operative management of ECC.

Transient bacteremia seen in expecting mothers as a result of gingivitis or marginal 
periodontitis produces inflammatory mediators that can pass through the placental 
barrier and induce pre-term labour25. Further, in pre-term children, it is common to 
see enamel defects predisposing the teeth to be vulnerable to ECC26. Almost 58 to 
90% of the medical students had a basic knowledge of the influence of high caries 
in mothers, the importance and benefit of antenatal counselling, and the association 
between poor maternal health and low-weight babies/pre-term babies. A high per-
centage (91%) of them thought it was vital for expecting mothers to have a routine 
dental checkup. This heightened awareness may be because, in our country, expect-
ing mother visiting public hospital is provided with a “Mother and child protection 
card” by the Government, which is used to record their health status throughout the 
pregnancy. According to this policy, oral health examination has been made man-
datory during their antenatal visit. Thus, all the medical students were made aware 
of the importance of dental visits during their training period in women and child 
health care. Kumari et al.16 reported that 48% of the participating medical students 
knew the association between mother’s and infant oral health, but only 3% knew 
the benefits of antenatal counselling. Other previous studies have reported a higher 
percentage of awareness about the benefits of antenatal counselling, especially on 
infant feeding and weaning habits18,22. These varying results in the literature reveal 
that antenatal counselling of expecting parents should be actively practised in  
medical institutes/hospitals. 

The overgrowth of Mutans streptococci, a normal commensal flora of the oral cavity, 
is the causative microorganism responsible for dental caries. In the present study, 
most medical students were knowledgeable about the multifactorial nature of dental 
caries, and half of them were aware of its infectious and transmissible nature from 
mother to child. This finding is in agreement with previous studies17,18. In accordance 
with Kumari et al.16, only some participating medical students could correctly identify 
caries-causing microorganisms17. In contrast, Bhat et al.22, reported that almost 50% 
of medical students know the causative organism for ECC. Similar to a South Indian 
report17, the medical students had poor knowledge of modes of transmission of car-
ies from mother to child and the reduction of transmission of Streptococcus mutans 
by chewing sugar-free chewing gum. 
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The faulty feeding practices such as high sugar diets, increased frequency of snack-
ing with sugar-containing foods and drinking between meals, ad-libitum breast/bottle 
feeding, more so in the night, prolonged breast/bottle feeding, frequent use of sweet-
ened pediatric liquid medicaments, putting the child to bed with a bottle with fruit 
juice or milk and use of pacifier sweetened with sugar syrup or honey have been asso-
ciated with ECC27,28. Most participating medical students were aware of these risk 
factors causing ECC. This finding is in accordance with the previous studies17-19,22. The 
high knowledge of the participating medical students may be because of the training 
received about women and child health care in which they are made aware of malnu-
trition’s causes, prevention, and management. During this training session, they are 
guided about the importance of primary teeth and the causation of dental caries as 
related to malnutrition. 

Similar to the previous study18, most medical respondents were unaware of the type 
of teeth, time of early visibility, and severity of ECC. Most of them were unaware of the 
association between demand feeding and ECC and the correct timing of cessation of 
feeding. This may be because of their knowledge of the guidelines of pediatric asso-
ciations about breastfeeding. For the best pediatric health outcomes, pediatric asso-
ciations advocate breastfeeding the child for up to two years or beyond, along with 
complementary foods. Additionally, the associations state that to achieve emotional 
satisfaction, breastfeeding is much needed. Further, they emphasize breastfeeding at 
night for sustained lactation and optimum child development29. 

The optimal level of fluoride exposure is essential for preventing dental caries. In accor-
dance with previous studies17,18,22, a maximum percentage of medical students were 
knowledgeable about the optimum level of fluoride in drinking water, its beneficial 
effect on dental caries, and its toxicity. Additionally, most of them agreed not to use 
fluoridated toothpaste for toddlers. This may be because they are tutored about fluo-
ride and its beneficial effects and toxicity during their Preventive and Social Medicine 
training. Further, it can be ascribed to their experience in pediatric posting during their 
clinical years. 

Similar to the reports of Olatosi et al.18, a much higher percentage of participants 
agreed to examine oral cavities that include teeth, tongue, and adenoids during 
routine medical checkups. Further, more than half of them had a positive attitude 
towards the importance of milk teeth and agreed to refer a needy child to a dentist 
after the first line of treatment. In contrast to our findings, a poor attitude towards 
infant oral health care was reported by Thomas et al.19 In agreement with other 
studies, a relatively higher percentage of respondents agreed that they lack ade-
quate knowledge of oral health and hence desired to improve their knowledge which 
is essential for their high-quality health care practice7,17,18,20. Further, most of them 
agreed that the number of hours of early childhood oral health training was insuffi-
cient and expressed the willingness to include the oral health care module into their 
curriculum. The overburden of undergraduate students with many medical subjects 
and convincing themselves that dentistry is an unrelated speciality would have con-
tributed to their negative attitude. 
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Although the participating medical students had a fair knowledge and attitude of early 
childhood oral health, there was unequal distribution of their learning. Therefore, an 
educational intervention program was implemented to improve their knowledge and 
bring a positive attitude towards early childhood oral health. The long-term reten-
tion of the acquired knowledge with the actual change in their behaviour/practice  
was further determined. In accordance to previous studies30-33, following educa-
tional intervention, the long-term results demonstrated the significant enhancement 
of medical students’ knowledge, attitude, and practice toward early childhood oral 
health care. The result shows the effectiveness of the methods of educational inter-
vention followed. Further, providing the educational booklet as a learner-centred  
method of self-study and an online PowerPoint presentation course could have 
motivated and supported them for long-term knowledge retention. These two meth-
ods were helpful to the medical students having a busy workday and would have 
positively contributed to their improved practice. 

It has been reported that, although improved knowledge is observed following educa-
tional exposure, they need to gain hands-on experience with related preventive/minor 
procedures; hence, they should be provided with training in dental procedures31,32. 
Therefore, the students were provided with direct knowledge of examining the child 
in the Knee-Knee position, identifying the normal and carious teeth, cleaning gum 
pads, and counselling the mother about preventing oral diseases during their clinical 
posting in our department. The educational intervention also included e-learning and 
hands-on experience with related preventive procedures, increased the student’s abil-
ity to examine infants and young children, actively participate in preventive dentistry, 
educate the parents about antenatal care, and provide anticipatory guidance on oral 
hygiene and feeding practices. 

At the end of their residency, the medical students exhibited a positive change in their 
confidence, opinions, and behaviour and were willing to actively participate in provid-
ing oral health care to mothers and children. Other researchers have also reported 
similar findings30,31,34. Thus, integration of an early childhood oral health program into 
the medical curriculum is the need of the hour.

The study’s limitation is the small sample size and the participants being from a sin-
gle institution. Thus, the results cannot be generalized to all medical students world-
wide. Future studies should be conducted to evaluate the impact of different educa-
tional interventional methods for providing the knowledge attitude and practice and 
long-term retention of the information. 

In conclusion, medical students’ knowledge, attitude, and practice improved signifi-
cantly following educational intervention. The adapted educational methods were 
effective in bringing the desirable results. 

The result implies that, for improved practice proficiency, a module on early childhood 
oral health should be included in the medical curriculum, and they should of recerti-
fication activities. Further, an interactive and informative program should be planned 
and implemented through e-learning for all graduating medical students so that they 
can learn at their own pace. 
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