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Background: This study evaluated the effectiveness of an infant oral health care educational 

intervention on the knowledge of female dental students at King Saud University in Riyadh city.

Methods: One hundred and twenty-eight students participated in the study. The participants 

were from different levels in the dental college, ie, second year (D2), third year (D3), fourth 

year (D4), and fifth year (D5). Assessment by questionnaire was completed immediately before 

and after a 14-minute educational intervention, in the form of a PowerPoint presentation and 

video on oral health of infants for dental students. The 18-item multiple-choice questionnaire 

was based on information presented in the presentation.

Results: A significant difference (P  ,  0.001) was found between average pretest scores 

(9.30 ± 2.24), and average post-test scores (12.56 ± 2.05). The highest percentage of improve-

ment in the post-test as compared with the pretest was recorded for group D2 (50.6%) followed 

by D3 (40%), D4 (35%), and D5 (23%). One hundred and twenty-six (98.4%) study participants 

found the presentation helpful in improving their understanding of infant oral health, and 77 

(60.2%) were very satisfied with the presentation. Sixty-six participants (51.6%) reported that 

the presentation was very effective in teaching them about infant oral health, and 83 (65%) were 

very likely to incorporate this information into their daily practice.

Conclusion: A 14-minute PowerPoint and video educational intervention was effective in 

teaching basic information about infant oral health to dental students.
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Introduction
The Center for Disease Control and Prevention reports that dental caries is the most 

prevalent infectious disease in US children.1 Dental caries is five times more common 

than asthma and seven times more common than hayfever in children.1 Early childhood 

caries is a particularly virulent form of caries, beginning soon after tooth eruption, 

developing on smooth surfaces, progressing rapidly, and having a lasting detrimental 

impact on dentition.2–7 This disease affects the general population, but is 32 times more 

likely to occur in infants of low socioeconomic status, whose mothers have a low educa-

tion level, and who consume sugary foods.8 Caries in primary teeth can affect children’s 

growth, diminish overall quality of life, and result in significant pain and potentially 

life-threatening infection.9–15 A study of caries prevalence, severity, and patterns among 

preschool children in Riyadh, Saudi Arabia, reported that the prevalence and severity of 

caries was very high in the study population, and most children had posterior tooth caries.16 

A statewide oral health survey in Arizona involving 5171 preschool children found that 

children as young as 10 months had frank cavities on their maxillary incisors.17
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The “dental home” is the ongoing relationship between the 

dentist and the patient, inclusive of all aspects of oral health 

care delivered in a comprehensive, continuously accessible, 

coordinated, and family-centered way.18 The American Acad-

emy of Pediatric Dentistry (AAPD) recognizes that infant 

oral health is the foundation upon which preventive education 

and dental care must be built to enhance the opportunity for 

a lifetime free from preventable oral diseases.19 Recognizing 

that allied health professionals and community organizations 

must be involved as partners to achieve this goal, the AAPD has 

made recommendations for perinatal oral health care, caries 

risk assessment, anticipatory guidance, preventive strategies, 

and appropriate therapeutic interventions to be followed by 

stakeholders in perinatal and pediatric oral health.19,20 The 

AAPD recommends that every expectant mother should 

receive a comprehensive oral health evaluation and establish 

a dental home as early as possible during pregnancy.20 The 

AAPD also recommends that every infant should receive an 

oral health risk assessment from a primary health care provider 

or qualified health care professional by 6 months of age.20 The 

AAPD also encourages parents and other care providers to help 

every child establish a dental home by 12 months of age.21

Educating dental students on different aspects of infant 

oral health may increase their interest in providing oral care 

for infants. Timely delivery of educational information to 

populations at high risk for developing caries is the ultimate 

goal of early assessment. Educating health care professionals, 

including dental students, is essential before awareness can 

be spread within high-risk populations. Two important areas 

where dental students and primary health care providers can 

contribute to improving oral health in children are by encour-

aging parents to find a dental home (and make an appropriate 

referral to one if necessary) and by giving parents appropriate 

anticipatory guidance.22

It has been reported that dentists who perform infant oral 

health examinations during dental school are significantly 

more likely to undertake oral examinations in children 

younger than 3 years of age in their subsequent practice.23 

It has also been reported that clinical exposures to infants 

and toddlers in dental school were strongly associated with 

a positive view of caring for preschool children by general 

practitioners.24 Another study of dental students found that 

rotations with young patients and preventive clinics increased 

the number of dental students who recommended a first dental 

visit before the age of 1 year from 3% to 30%.25

A survey in 2001 indicated that there are varying degrees 

of acceptance about teaching infant oral health in our dental 

schools.26 The variety of experiences ranged from none, to 

lecture only, to limited hands-on experience, to consistent 

experience for all students.26 Another study reported varia-

tions in opinion regarding basic knowledge of infant oral 

health among dental students and inconsistencies with regard 

to desired outcomes of educational and clinical experiences.27 

An educational video presentation for pediatric medicine and 

family medicine residents was evaluated and demonstrated 

that more infant oral health training for medical professionals 

is needed. The study participants reported the information 

was useful and the vast majority said it would have a major 

impact on their daily activities.22,28 The authors concluded 

that an educational video intervention was an effective tool 

in teaching pediatric medicine and family medicine residents 

about basic infant oral health.

Dental education provides an opportunity to help improve 

infant oral health, and academic institutions would benefit by 

examining models to educate dental students on how best to 

address the oral health needs of infants. However, research 

on educational interventions related to infant oral health 

care is limited. We hypothesized that viewing a concise, 

educational visual presentation would provide dental students 

with instructive information, a targeted approach to infant 

oral health, and anticipatory guidance. Therefore, the aim of 

this study was to evaluate an infant oral health educational 

intervention targeted to female students at the King Saud 

University College of Dentistry.

Methods
This research project, including pretest and post-test assess-

ment, was approved by the College of Dentistry Research 

Center Ethical Committee at King Saud University. The 

study evaluated the effectiveness of an infant oral health care 

educational presentation on the knowledge of female students 

attending the dental college at King Saud University, Riyadh 

city. Participants were given an educational assessment in the 

form of a questionnaire, which they completed immediately 

before and immediately after the introduction of an educa-

tional intervention produced and tested in other studies.22,28 

The educational intervention used the AAPD guidelines to 

produce a video that included a PowerPoint presentation of 

infant oral health for dental students. The instructional video 

took approximately 7.25  minutes, and was followed by a 

PowerPoint presentation of 6.24 minutes. The presentation 

provides an informative and concise presentation of infant 

oral health for health care professionals designed to instruct 

dental students in: how to perform an infant oral screening; 

how to identify infants at increased risk for oral health 

problems; when to make appropriate referrals; and how 

www.dovepress.com
www.dovepress.com
www.dovepress.com


Advances in Medical Education and Practice 2011:2 submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

195

Knowledge of dental students about infant oral health

to provide parents with appropriate anticipatory guidance. 

The topics covered included: how to perform an infant oral 

health examination; what to look for in an infant oral health 

examination; how to recognize incipient and gross carious 

lesions; timing of the first dental visit; primary teeth eruption 

and exfoliation; periodicity of dental screening; appropriate 

use of fluoride supplementation; and emergency care for 

infant oral trauma. In addition, the presentation reviewed 

anticipatory guidance on appropriate feeding and proper oral 

hygiene for infants.

An 18-item multiple-choice questionnaire based on 

the information presented in the video and the PowerPoint 

presentation was designed to assess dental students’ knowl-

edge of these important aspects of infant oral health. The 

questionnaire was given immediately before and after the 

educational intervention. The pretest questionnaire included 

the following information to describe the students participat-

ing in the study: study year; any formal or informal training 

in infant oral health prior to the presentation; and how they 

rated their knowledge of infant oral health. The post-test 

included six additional questions to evaluate student’s opin-

ions of the importance, effectiveness, and usefulness of the 

presentation in expanding their knowledge of infant oral 

health. The participants were asked about their satisfaction 

with the educational component of the presentation, to rate 

their knowledge of infant oral health after the presentation, 

if there was anything they would like to change or add to 

the presentation, and if they were likely to implement the 

information in their practice. The pretest and post-test were 

anonymous, identified by the same unique number, and not 

linked to the student.

Statistical analysis
Statistical analyses were performed using SPSS software 

(v 17.0; SPSS Japan Inc, Tokyo, Japan). Statistical dif-

ferences between individual scores and total scores on the 

knowledge-based questionnaire were evaluated by compar-

ing correct pretest and post-test score differences using the 

paired t-test and the Tukey’s multiple comparison post hoc 

test. Blank responses were scored as incorrect.

Results
One hundred and twenty-eight female dental students com-

pleted the study. Twenty-four (18.8%) were in D2, 31 (24.2%) 

were in D3, 35 (27.3%) were in D4, and 38 (29.7%) were in 

D5. The first two groups (D2 and D3) had no previous formal 

or informal training in infant oral health, while the other two 

groups (D4 and D5) had previous pediatric dentistry courses 

for 1 year (D4), and 2 years (D5). The average score on the 

pretest was 9.30 ±  2.24, which increased to 12.56 ±  2.05 

on the post-test. This difference was statistically significant 

(P , 0.001). In addition, the average scores on the pretest 

were significantly different (P , 0.001) than the post-test 

scores for all the groups (D2–D5, Table 1). Using a paired-

sample correlation, a significant correlation was found 

between the average score on the pretest and post-test for 

D4 and D5, while no correlation was found between the 

pretest and post-test average score for the two other groups 

(D2 and D3).

The highest percentage of improvement in the post-test 

as compared with the pretest was recorded for group D2 

(50.6%) followed by D3 (40%), D4 (35%), and D5 (23%). 

For the pretest average scores, the groups with previous train-

ing in infant oral health (D4 = 10.14 and D5 = 10.18), had 

significantly higher scores than the groups with no previous 

training (D2 = 8.08 and D3 = 8.19). For the average post-test 

scores, D4 and D5 students had higher scores (13.71 and 

12.50) than D2 and D3 (12.17 and 11.65) with a post-test 

score for D4 that was significantly higher than that for the 

other three groups (P , 0.001).

One hundred and twenty-six (98.4%) study participants 

found the presentation helpful in improving their under-

standing of infant oral health, and 77 (60.2%) were very sat-

isfied with the presentation. Sixty-six (51.6%) participants 

reported that the presentation was very effective in teaching 

them about infant oral health, 83 (65%) were very likely 

to incorporate this information into their daily practice, 

42 (33%) were somewhat likely, and three (2%) were not 

likely to use this information in their practice (Figure 1). 

When asked to rate their knowledge of infant oral health 

after the presentation, 97 (75.8%) said their knowledge was 

general, 12 (9.4%) said it was extensive, while 19 (14.8%) 

had minimal knowledge, but when asked to rate their knowl-

edge before the presentation, 47 (36.7%) said it was gen-

eral, one (0.8%) said her knowledge was extensive, while 

the majority (80 [62.5%)]) reported minimal knowledge 

before the presentation (Figure 2). Regarding the question 

Table 1 Difference between total pretest and post-test scores 
for all year groups

Study groups n Mean (pretest and  
post-test scores)

SD P value

D2 24 4.083 2.104 0.000
D3 31 3.452 2.631 0.000
D4 35 3.571 2.004 0.000
D5 38 2.316 1.933 0.000

Abbreviation: SD, standard deviation.
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about the things they would like to change in the presenta-

tion, 39 (30%) said they would make changes. Thirty-one 

(79.5%) participants said they would wish to slow down 

the presentation, six (15.4%) wished the presentation had 

been longer and had provided more information, while 

two (5.1%) respondents wanted the information presented 

to be more basic with fewer numbers. The most common 

correct answers in the pretest were for the questions about 

the things the dentist does at the infant’s first dental visit 

(90%) and the beginning of primary tooth eruption (88%), 

while the least correct answers were for the questions about 

the amount of juice a child should consume per day and the 

age at which fluoride varnish should first be applied (16%). 

For the post-test, the most common correct answers were 

to questions about the most common chronic diseases in 

children (98%) and the beginning of primary tooth eruption 

(97%), while the least correct answers were to questions 

about the complications of primary tooth decay (37.5%) and 

the time at which parents should begin infant oral health 

practice (39%).

Discussion
Education seems to be the key to prevention of infant oral 

health problems, and if health professionals do not have 

the appropriate education, they themselves cannot provide 

education to parents. It is important for all health care 

professionals, including dental students, to have the educa-

tion necessary to promote infant oral health. However, it is 

even more important for dental professionals to participate 

actively in infant oral health education. Therefore, this study 

aimed to educate female dental students at King Saud Uni-

versity College of Dentistry and to evaluate the effectiveness 

of a 14-minute infant oral health program intervention. The 

study targeted all D2, D3, D4, and D5 students (n = 167). 

One hundred and twenty-eight students participated in the 

study (response rate 77%). With a sample size of 128 and 

under the conditions of α = 0.05 and β = 0.2, the power of 

the test was .0.8. The results demonstrated that this method 

of teaching was effective. These findings echo those of pre-

vious studies which evaluated changes in dental students’ 

knowledge, confidence, opinions, and behaviors following 

a curricular intervention for infant and toddler oral health 

using a pretest and post-test study design, and reported that 

88% of the students enrolled in the intervention stated that 

they were more likely to treat children in this age group fol-

lowing this clinical experience.29 In the present study, three 

(2%) were not likely to use this information in their practice, 

although their average pretest and post-test scores showed 

an increase, which indicates that they too learned from the 

presentation, even though they reported that they were not 

likely to use the information given.

It has been reported that while most schools provide their 

students with exposure to the concept of infant oral exami-

nation, only one in four includes hands-on experience with 

related procedures.26 To address the current gaps in dental 

education and to promote the involvement of dental students 

in the care of infants, this study evaluated the use of a concise 

educational video intervention. It provided dental students 

with the steps of the infant oral examination, instructive 

information, and a targeted approach to infant oral health 

and anticipatory guidance. After the presentation, infant oral 

health knowledge increased in all dental classes.

In this study, educating dental students was effective. Pro-

viding education during residency training, before practice 

patterns have become rigidly established, has been successful. 

It has been reported that integration of an early childhood 

caries prevention program into the clinical medical education 

curriculum resulted in dental caries becoming the eleventh 

most common diagnosis seen in the clinic, when previously 

How likely

2%

33%

65%

Not likely Somewhat likely Very likely

Figure 1 Answers to the question “How likely are you to implement this information 
into your practice?”

Minimal

62.5

14.8

36.7

Pre knowledge

% of the knowledge rate
Post knowledge

75.8

0.8
9.4

General Extensive

Figure  2 Participants’ rating of knowledge before and after the educational 
presentation.
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it did not appear in the top 40.30–32 In contrast, delivering 

effective education after completion of residency training 

is challenging, given that the evidence suggests traditional 

ongoing didactic medical education does not improve physi-

cian performance.33

In this study, there was a positive correlation between 

class/year in dental school and knowledge of infant oral 

health. In contrast with our study, Chung et al found that 

first-year dental students were more likely than fourth-year 

dental students to rank the first dental visit as important.27

In the present study, there was a significant correlation 

between class and score on the pretest and post-test. The 

higher the dental class, the higher the score. The differences 

between D2, D3, D4, and D5 students may be a reflection of 

the greater clinical experience of D4 and D5 students. If so, 

the clinical experiences in dental school may modify students’ 

beliefs and attitudes about infant oral care. The differences 

between years may also be due to cohort differences instead 

of differences in educational level. In addition, influences 

of unmeasured variations in class composition and the 

background of students may have confounded the findings. 

Because this study surveyed students from one institution, the 

results may not be generalizable to all dental students in other 

dental schools. In spite of these assumptions, the differences 

found among the groups are likely to approximate the true 

differences. In the present study, the post-test choices showed 

that the students learned from the presentation.

Participants reporting formal training in infant oral 

health correlated highly with reported knowledge of infant 

oral health, but those reporting no previous training in 

infant oral health correlated less with reported knowledge 

of infant oral health. There was a significant correlation 

between post-test and formal training, but there was no 

correlation between post-test and no previous training. 

The highest percentage of improvement in the post-test 

as compared with the pretest was recorded for group 

D2 followed by D3, D4, and D5. For the average pretest 

scores, the groups with previous training in infant oral 

health (D4 and D5) had significantly higher scores than 

the groups with no previous training (D2 and D3). For the 

average post-test scores, D4 and D5 students had higher 

scores than D2 and D3 students, with the post-test score 

for D4 being significantly higher than for the three other 

groups (P , 0.001). These findings echo those of previous 

studies done by general dentists, physicians, and family 

medicine and pediatric medicine residents, who reported 

that they did not receive adequate education concerning 

oral health.22,34–36

The findings of this study need to be considered in the 

context of its limitations. The results are limited by the nature 

of the design and size of the sample. Only 77% of students 

in one dental school participated in this study, and it remains 

to be seen if the results can be generalized to a larger group 

from other dental colleges. Also, this study was completed in a 

single sitting, and longer-term follow-up must be completed to 

determine permanent changes in practice habits and long-term 

retention of infant oral health knowledge and information. 

Ideally, this change would be tracked throughout training and 

beyond. Additionally, all data collected in this study were self-

reported. Students may or may not have answered questions 

honestly about practice habits and oral health values. The dif-

ferential response rates for dental students may have played a 

role in this study, as well as variation in class composition. The 

most likely response bias is that those students who had more 

confidence in their knowledge were more likely to respond, 

suggesting that true results may have shown lower levels of 

infant oral health knowledge among students. Although stu-

dent biographical information was collected at baseline, the 

participants were not randomly selected. Rather, they showed 

a desire to participate or made the decision to participate in 

this study. Follow-up studies should determine if this is the 

best method for delivery of information compared with other 

possible delivery methods with regard to information retention 

and practice changes. Finally, it would be interesting to have 

additional follow-up studies that answer some of the limita-

tions of this study, such as a follow-up survey and open-ended 

interviews regarding actual behavior change rather than just 

knowledge change. In addition, it would be interesting to fol-

low these students into their future jobs and see if they really 

do act upon their knowledge. In summary, this cross-sectional 

educational program and survey was undertaken among 128 

dental students, and it would be easy and feasible to implement 

this program into the dental school curriculum.

Conclusion
This study demonstrated the effectiveness of a 14-minute video 

and PowerPoint slide presentation to communicate information 

on infant oral health to dental students. Dental students lack 

adequate knowledge on infant oral health, so there is a need 

to increase their knowledge through effective teaching. The 

King Saud University College of Dentistry should add infant 

oral examination to its pediatric dentistry course, given that 

the students currently only practice on children over 3 years 

of age. Our study participants reported greater interest and 

increased knowledge, and that this information will change 

their daily practice for infant oral health.
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More research should be done on how to best deliver 

information on infant oral health to dental students and 

long-term retention of the information. The educational 

intervention used in this study provided dental students with 

the steps of the infant oral examination and instructive infor-

mation, as well as a targeted approach to infant oral health 

and anticipatory guidance. Knowing this information plus 

hands-on experience with related procedures will increase 

the student’s ability to examine infants, participate more in 

the prevention of oral diseases in infants, and improve par-

ent education, which will improve the oral health status of 

infants in society.
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