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ABSTRACT

Background and Aim: Tooth decay is so common in children that about 60 to 90% of children worldwide are
affected by this disorder. Despite the prominent role of pediatricians in children's oral health, their knowledge of
oral diseases has been reported to be low. Therefore, in this systematic review, the results of studies on the level
of knowledge, attitude and practice of pediatricians about oral diseases in children were evaluated.

Material and Methods: The process of preparing this research was done according to the preferred cases in the
report of systematic review articles and meta-analysis (PRISMA). The data of each article were categorized and
extracted based on the author, year, journal, place of publication, number of samples (pediatricians), findings and
conclusion. Studies were selected between 2006 and 2020. Almost new studies were explored based on
geographical distribution from almost all different parts of the world. Articles examining the knowledge, attitudes,
and practices of residents and pediatricians (2006-2020) were selected. Finally, 13 articles were selected in which
a questionnaire containing common questions was used. Finally, descriptive analysis of the data was performed
using SPSS software 13.

Results: Despite the good knowledge of pediatricians about the symptoms and causes of dental caries in
children, a high percentage of pediatricians (78.7%) reported that the level of their education in children's oral

health was insufficient.

Furthermore, 2.5% of pediatricians believed that tooth decay in children can be

prevented. The results of this study showed that only 35.5% of pediatricians evaluated fluoride intake.
Conclusion: The results of this review showed that despite the positive attitude and belief of pediatricians
regarding their responsibility in preventing tooth decay in children, they do not have enough self-confidence to do
due to insufficient education in identifying and recognizing its effective factors.
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INTRODUCTION

Oral health of children can affect their general health and
the economic situation of society (1). Tooth decay is so
common in children compared to other diseases that nearly
60 to 90% of children worldwide are affected by tooth
decay (2). Untreated tooth decay becomes cavities that can
eventually be associated with pain, eating and chewing
problems, weight and growth loss, as well as decreased
self-esteem and social interaction in the child (2). Several
research studies have reported that the pain caused by
tooth decay leads to physical absence and concentration of
the child in the classroom (3). Early childhood dental decay
is the result of a bacterial infection that is often transmitted
from mother to child and usually occurs when the first tooth
erupts between 6 months and the first year of a child's life
(4). Excessive consumption of fluids and foods containing
sugar, excessive breastfeeding after the first tooth eruption
are among the main risk factors early childhood dental
decay (2). The average cost of treating a child with
decayed teeth in Canada is about $ 700 to $ 3,000, and
this figure is higher if other medical expenses are added
(5). Tooth decay is a preventable disease if treated early,
otherwise it can cause pain, bacteremia, developmental
disorders, early childhood dental decay and speech
disorders (6). The participation of different specialties in
this field can be effective in increasing awareness and
prevention of oral diseases. The role of pediatricians in oral
health was recognized in 2003 in a policy developed by the
US Academy of Pediatrics (7). According to this law,
prevention and education can be the two main pillars in
promoting children's oral health. In fact, pediatricians teach

their parents the responsibility of preventing oral diseases
of children. Pediatricians, as the first line of communication
between children and health issues, can inform parents in
the early stages of tooth decay and refer them to dental
centers. Parents of children, especially their mothers, have
been in contact with a pediatrician before eruption of their
child's teeth, therefore, they can have ample opportunity to
learn and succeed in preventing their child's tooth decay
through adequate training by specialists (8).

Pediatricians can also play an important role in
changing parents' knowledge and attitudes toward oral
hygiene by educating parents about issues such as poor
eating habits and dental care (8). Therefore, the level of
knowledge of pediatricians about oral diseases is
necessary to achieve good oral health of children (9). The
United States Academy of Pediatrics has developed an
overall health education strategy for children's oral health
care, which should start with a pediatrician (10).

According to the United States Academy of Pediatrics
(AAP), every child from birth to one year of age must be
seen by a pediatrician at least eight times (10). Despite the
prominent role of pediatricians in the field of pediatric oral
health, the level of knowledge and education of
pediatricians about oral diseases has been reported to be
low in most parts of the world (12).

In 1998, the knowledge, attitude and practice of
pediatricians in the field of pediatric oral health have been
evaluated for the first time (11). While pediatricians believe
that oral health can be an important aspect of their medical
practice, few have reported their activity and practice on
children's oral health. Since 2003, the positive role of
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pediatricians in children's oral health has been included in
the US National Institutes of Health (12). Since the level of
bacteria associated with dental cavities (Streptococcus
mutans and Streptococcus sobrinus) in the mother's mouth
is directly related to the level of these bacteria in the mouth
of their child. Therefore, educating pediatricians to reduce
the level of this bacterium in mothers can be capable of
controlling child's tooth decay (12).

Therefore, the most important factor affecting the
prevention of oral diseases is the knowledge and practice
of pediatricians and other medical groups related to
children (13). Despite the high prevalence of early
childhood dental decay, the knowledge of pediatricians
about this issue is poor. The results of several previous
studies show that the level of knowledge and awareness of
pediatricians about oral diseases is limited (11). Caspary et
al. (2008) reported that the level of education of pediatric
residents in the United States in the field of oral health was
insufficient (14). Despite the global demand for pediatric
oral health promotion by pediatricians, with the exception of
a scoping review by Dickson-Swift et al. (2020), there is no
comprehensive review of the role of pediatricians in oral
health (15).

Therefore, in this systematic review, for the first time,

the results of several studies conducted in different parts of
the world (2006-2020) were evaluated to assess the level
of knowledge and practice of pediatricians in children’s oral
health.
Operational Definitions: Knowledge: means a theoretical
or practical understanding of the subject. Attitude: A
positive or negative talent or desire for a particular idea,
object, person, or situation. Practice: The practical use of
knowledge or practical approach to a particular subject.

MATERIALS AND METHODS

The process of preparing this research was done according
to the preferred cases in the report of systematic review
articles and meta-analysis (PRISMA) (15). The data of

each article were categorized and extracted based on the
author, year, journal, place of publication, number of
samples (pediatricians), findings and conclusion. Studies
were selected between 2006 and 2020. Almost new studies
were explored based on geographical distribution from
almost all different parts of the world.

Data sources: Using 5 databases including Medline,
OVID, CINAHL, CINAHL and Embase, 420 published
articles on the knowledge, attitude and practice of oral
health professionals were downloaded in FullPDF by
Google Scholar search engine. Keywords and phrases
included pediatricians, children's oral health, parent
education, education of pediatric residents, level of
knowledge and knowledge, attitude and practice of
pediatricians.

Inclusion criteria: Only articles conducted between
2006 and 2020 were included in which the knowledge,
attitude and practice of residents and pediatricians were
considered. Finally, 13 articles in with questionnaire
containing common questions was selected to prepare a
systematic review article (Figure 1). In the selected articles,
questionnaires were used to collect data. These
questionnaires include various sections such as:
sociological characteristics, function of pediatricians,
questions for estimating the knowledge and expertise of
specialists (i.e., information about tooth decay and gingivitis
and the final section containing questions related to the
attitude of specialists regarding children's oral health.
Exclusion criteria include research conducted prior to 2006
or research related to knowledge, attitudes, and practices
of individuals about children's oral diseases other than
pediatricians.

Statistical analysis: | should mention that some of
these studies reported one of the parameters of
knowledge, attitude or practice of experts. In some papers
all three parameters were measured. Finally, descriptive
data analysis was performed using SPSS software version
13.
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Figure 1: Flow of information through the different phases of the PRISMA steps
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Table 1: Summary of the Reviewed Atrticles.

First Author, Study Design Study Sample size & Measured Findings Suggestions
Year & Participants, rate Outcomes
Journal. Country
Di Giuseppe et Cross Sectional Pediatricians, N= 1000 (50.7%) Knowledge, Higher knowledge about There is need for more
al., 2006. self -completed Italy attitude and the main risk factors can awareness for
questionnaire practices important role in pediatricians and
BMC Public preventing oral diseases recommended a dental
Health visit once a year
Caspary et al., Cross Sectional Graduating N= 1000 61.1%) Self-confidence in Oral health training during | There is urgent need for
2008. self -completed pediatric Oral Health residency can promote Oral health training
Pediatrics questionnaire residents, Assessment Skills | pediatrician confidence in during residency
USA oral health tasks
Herndon et al., self- completed Pediatricians N= 3943 (69%) Knowledge, Training can promote Oral health educational
2010. administered and Family Confidence confidence in performing programs is needed for
The Journal of questionnaire Physicians, and Practices oral health practices in pediatricians and family
Pediatrics USA Pediatricians and family physicians to significantly
physicians reduce the prevalence of
early childhood caries.
Balaban et al., Cross Sectional Pediatricians N= 186 (87.3%) Knowledge Majority believed that Information about oral
2012. self -completed & residents, their knowledge on oral health should be included
International questionnaire Brazil health to be insufficient in medical
Journal of curricula and residency
Paediatric
Dentistry
Bozorgmehr et Cross Sectional Pediatricians N= 75 (80%) Knowledge, The respondents had Programs should be
al., 2012. self -completed & residents, attitude, and good employed to increase
questionnaire Iran practices Attitude but less than half the
J Oral Health of them knew all the main Pediatricians
Oral Epidemiol risk factors awareness about oral
of dental caries health
Sezer et al,, Cross Sectional Paediatricians N= 1118 (40%) Knowledge, After adjusting for the oral | The lack of dental
2013. self -completed & paediatric training, attitudes health education, knowledge and training
questionnaire Residents, and practices pediatricians referred in residency limits the
Paediatr Child Turkish patients to a dentist. paediatricians’ role in
Health promoting children’s oral
health in daily practice
Kalkani et al., web application postgraduate N= 479 (15%) Knowledge, The study revealed that There is need for
2013. survey (PG) training and lack of training and up-to- include
questions paediatric, attitudes date information in pediatricians training in
Eur Arch UK postgraduate (PG) undergraduate
Paediatr Dent paediatric, curriculum.
appears to limit
their role in prevention of
oral
disease at an early stage
Indira et al., Cross Sectional Pediatricians, N= 3180 (80.8%) Knowledge, Most of them There is need for health
2015. self -completed India Attitude and were less aware of the educative programs
questionnaire Practice first dental visit including In pediatricians
International early childhood in undergraduate
Journal of caries. curriculum
Clinical
Pediatric
Dentistry
Eke et al., Cross Sectional Pediatricians, N= 108 (89.3 %) Perception and Majority of the It is recommended
2015. self -completed Nigeria awareness pediatricians had limited continuous
questionnaire knowledge about some education and training
BMC Oral basic oral health care in about oral children
Health children. healthcare in pediatricians
in undergraduate
curriculum
Nassif et al., Cross Sectional Pediatricians, N= 100 (100 %) Awareness The Lebanese This study reveals that
2017. self -completed Lebanon pediatricians have an require immediate
questionnaire acceptable attention in pediatricians
International level of knowledge in should be better informed
Journal of children’s oral health. about oral issues.
Clinical
Pediatric
Dentistry
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Dima et al., Cross Sectional Pediatricians N= 315 knowledge,
2018. self -completed and dentists, (95.5 %) attitude, and
- gtrestionnaire Faiwran practice

Int. J. Environ.
Res. Public
Health

Cross Sectional Pediatricians, N=61 Knowledge and
Tikare et al., self -completed Saudi Arabia (100 %) Practice
2019. questionnaire
Journal of
Dental
Research and
Review

Cross Sectional Pediatricians, N= 84 Knowledge,
Golubovi¢ et self -completed Bosnia and (86 %) Attitude and
al., 2020. questionnaire Herzegovina Practice
Balkan Journal
of Dental
Medicine

pediatricians and dentist.

Results Data from 13 articles published from different
countries were evaluated in this study (Table 1). Of the 13
selected articles, some reported only the knowledge and
awareness of specialists and others reported all three
parameters of knowledge, attitude and practice of
pediatricians.

About 80 percent of the participants were
pediatricians and about 20 percent were pediatric
residents. The extent of knowledge, attitude and practice of
pediatricians in relation to oral diseases is shown in Table
2. Furthermore, 2. 90.1% of pediatricians disagreed with
the statement that children fed glass or baby bottles only
get tooth decay. The results show that 61.9% of
pediatricians answered correctly to a question entitled the
caries-producing oral bacteria can be transmitted from
mother to child. According to dental data, the presence of
white spots on the tooth surface can be an early sign of
tooth decay, which about 50% of pediatricians have
commented on this issue correctly. A high percentage of
participants (90%) mentioned that inadequate brushing can
be a risk factor for early tooth decay in children. Nearly 100
% of participants (95%) reported that consuming sweet

liquids can lead to tooth decay in children. A high
percentage of pediatricians (78.7%) reported that their level
of education in the field of children's oral health was
insufficient. Furthermore, 88.5% of the participants
answered that using toothpaste containing fluoride can
prevent tooth decay. Moreover, 92.5% of pediatricians
believe that tooth decay in children can be prevented. Also,
59% of pediatricians believe that they can play an effective
role in preventing oral caries in children. In addition, 56% of
pediatricians ask and advise parents about baby bottles or
feeding bottles. Additionally, 60.3% of the participants in
this review study stated that they perform children’s oral
examinations to diagnose dental caries.

The results of this study show that only 35.5% of
pediatricians evaluate fluoride intake. A high percentage of
participants (73.3) stated that they advise parents of
children about brushing teeth. Fifty-eight percent of
pediatricians report that they refer children to dental care
centers if necessary.

Furthermore, 40.7% of pediatricians have provided
health education to parents to prevent tooth decay.

PJMHS Vol 15, NO. 3, MARCH 2021 1055




Evaluation of the knowledge, attitude and practice of pediatricians about pediatric oral disease:

Table 2: Assessment of knowledge, attitude and practice of the pediatricians in the field of pediatric oral diseases. (Data presented as

percent)

Knowledge, n= 3276

agreed disagreed unsure
Only bottle-fed babies get tooth decay 6.4 90.1 35
The bacteria that cause dental decay can be transmitted from mother to child 61.9 19.4 18.7
White spots on the teeth may indicate initial sign of early dental decay 50.2 22.0 27.8
Carbonated drinks and juice are harmful to teeth 95.0 2.8 2.2
Education of pediatricians is inadequate in the field of oral health of children 78.7 17.3 4.0
Fluoride prevents tooth decay when applied topically to the surfaces of the teeth 88.5 5.2 6.3

| Attitude, n= 820

agreed disagreed unsure
Early childhood dental decay is preventable. 92.5 3.8 3.7
Pediatricians can have an important role in preventing oral diseases 59.0 20.9 20.1

Practice, n= 1640
| Yes No

Inquire about baby feeding bottle 56.0 44.0
Examine children's teeth for early dental decay 60.3 39.7
Assessment intake of fluoride in children 35.5 64.5
Provide counseling on tooth brushing 73.3 26.7
Referral of patients (children) to dental health care 58.0 32.0
Health education to mothers on prevention of caries 40.7 59.3

DISCUSSION

This study is the first systematic review of the knowledge,
attitude and practice of pediatricians in the field of pediatric
oral diseases. A Scoping Review by Dickson-Swift et al
(2020) examines the knowledge and practice of
pediatricians about children's oral health (15). In this
systematic review research, the results of previous studies
are combined and the research result is synthesized using
statistical methods. In this way, a single and specific
estimate is obtained in response to the research question,
which has a high power and validity in the conclusion and
has more generalizability. All 13 selected previous studies
for the present review study were cross-sectional and data
were collected through a questionnaire filled out by
participants. Moreover, 90.1% of pediatricians disagreed
that children fed glass or bottles only develop tooth decay.
This is consistent with the results of a study by Sezer et al.
(2013) and Lewis et al. (2000) that this figure was reported
to be close to 80% (16, 17).

The results of many studies show that breastfeeding,
especially free-pattern feeding, can cause tooth decay in
children (18). Although bottle-fed children alone do not
suffer from early tooth decay, glass-feeding, especially at
night, can be an important factor in the development of
early childhood tooth decay in children (19, 20).
Furthermore, 76% of pediatricians were unaware of the
relationship between baby bottle nutrition and tooth decay
(21). Bowen and Lawrence (2005) reported that breast milk
was more likely to cause tooth decay in children than cow's
milk (22). According to the American Academy of
Pediatrics, the number of breastfeeding sessions after one
year should be limited to twice a day. According to the
review, 61.9% of pediatricians stated that the caries-
producing oral bacteria can be transmitted from mother to
child. A similar finding by Balaban et al. (2012) and Saudi
Arabia (2019) reported that more than 50% of pediatricians
are aware of the bacterium involved in caries and its
transmission from mother to child (23, 24). In contrast,
research by Nassif et al. (2017) and Sandalli et al. (2007)
found that less than 50% (about 46%) were aware of the
transmission of caries-producing oral bacteria from mother
to child (19, 25).

Adequate knowledge and education of pediatricians
regarding the causes of early childhood tooth decay can
reduce tooth decay incidence and reduce pediatric referral
to the dentist (26, 27). According to dental data, the
presence of white spots on the surface of the tooth can be
an early sign of tooth decay, when about 50% of
pediatricians have commented on this issue. This result is
consistent with the report of a previous study by Prakash et
al. (2006) (20). But in a study by Balaban et al. (2012), a
very low percentage of pediatricians diagnosed pediatric
tooth decay through white spots on children's teeth (23). In
contrast, Tikare et al. (2019) found that approximately 80%
of pediatricians were aware of the association between
white spots and tooth decay (24). Lack of knowledge of
pediatricians about the relationship between white spots on
the teeth and the occurrence of tooth decay can be due to
inadequate training of practitioners during general and
specialized education (28). Fahimzad et al. (2015) and
Nasiri et al. (2019) reported in their study that the level of
knowledge of pediatricians in oral care of children was not
appropriate during the residency period (29, 30). Given the
key role of pediatricians in addressing children's oral
health, their education in this area should be increased at
the residency and in clinics (31). One of the suggested
ways to increase the level of knowledge of pediatricians in
children's oral health is to include new courses in the
curriculum of physicians, especially pediatrics (29).
Accurate and early detection of dental caries in children
can be very effective in its treatment (22). A high
percentage of participants (90%) reported that inadequate
brushing can be a risk factor for early tooth decay in
children. According to the results of this review, nearly
100% of the participants (95%) reported that the
consumption of sweet liquids can lead to tooth decay in
children, which is consistent with the results of Giuseppe et
al. (2006) (32). Excessive consumption of sweet foods and
their persistence on the surface and between the teeth
provides a good environment for the growth of bacteria,
thus resulting in tooth decay (33). Previous studies have
shown that 82% of pediatricians are highly confident in
advising on some oral hygiene techniques for children,
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such as informing their parents about the prohibition of
consuming sweet juices, especially before bedtime (34).

A high percentage of pediatricians (78.7%) reported
that their level of education in the field of children's oral
health was insufficient. Consistent with this result, it was
reported that about 80% of pediatricians were dissatisfied
with the level of their education during the residency period
and children's oral health (16, 23, 24, 34, 35, 36, 37, 38).
Increasing the level of education of pediatricians about
children's oral diseases is capable of elevating their self-
confidence in their field performance (39).

The best time to do this is the residency course, when
the student is eager to learn. Accordingly, the Association
of American Medical Schools has issued a plan to increase
pediatricians’ education in relation to children's oral health
(39). It has been reported that a number of universities
worldwide have developed curricula to increase
pediatricians' knowledge of children's oral health (40).

It has been reported that 86% of pediatricians
obtained knowledge about children’s oral diseases from
scientific journals (32). In addition, 88.5% of the
participants answered that the use of toothpaste containing
fluoride was capable of preventing tooth decay. In contrast,
several studies have found that almost half of pediatricians
answered fluoride-related questions incorrectly (39, 41).

Since 2012, the U.S. Academy of Pediatrics has
developed a program to increase pediatricians’ education
regarding oral diseases (36). Overall, a study by Di
Giuseppe et al. (2006) reported that 56% of pediatricians
are aware of all causes of dental caries (32). Participants'
attitudes toward pediatric dental caries were positive, and
92.5% of pediatricians believed that tooth decay in children
could be prevented. Based on the results of several
previous studies, pediatricians have an effective role in
promoting oral health of children and can prevent early
tooth decay in children (16, 21, 32, 38, 42). Also, 59% of
pediatricians believed that they could play an effective role
in preventing oral caries in children. Nearly 100% of
pediatricians believed that they can prevent early tooth
decay in children, but do not have enough knowledge to
screen this (16). Di Giuseppe et al. (2006) also reported
that about 95% of pediatricians believe that they can
prevent oral diseases in children (32). Also, 56% of
pediatricians advised parents about baby bottle or feeding
bottle use.

In contrast, a study by Kalkani et al. (2013) reported
that about 95% of pediatricians advised parents about the
association between bad eating habits and tooth decay
(36). Baby bottle feeding should be stopped from the age of
12 months to prevent tooth decay (43). Moreover, 60.3% of
the participants in this review study stated that they
performed pediatric oral examinations to diagnose dental
caries.

Consistent with this study, several studies have
reported that approximately 70% of pediatricians performed
oral examinations to check for caries (21, 23, 24). In
previous studies, a high percentage of pediatricians
(approximately  85%) performed pediatric  dental
examinations (42, 44, 45). In the United States, nearly
100% of pediatricians performed oral examinations of
children, resulting in a timely diagnosis of approximately
50% of early tooth decay in children, If this is done at least

once a month (46). Nearly 70% and 50% of pediatricians,
respectively, in two study conducted by Sezer et al. (2013)
and Kalkani et al. (2013), believed that they were not able
to accurately diagnose dental caries in children due to their
insufficient knowledge (16, 23). In another study, although
82% of pediatricians agreed with the importance of
pediatric dental examinations, but 48% were aware of the
child's first visit to the dentist based on the child's age as
recommended by the American Academy of Pediatrics.
The results of this study showed that only 35.5% of
pediatricians  evaluated the amount of fluoride
consumption, which is consistent with the results of
Balaban et al. (23). It has also been reported that a high
percentage of pediatricians did not recommend any fluoride
supplementation (42). Kalkani et al. (2013) found that about
62% of pediatricians recommended fluoride toothpaste
levels of 250 to 500 ppm for children 1 to 3 years old, which
is lower than the WHO recommendation (1000 ppm), (36).

However, it seems necessary to detect the
concentration of fluoride, especially in daily water
consumption, due to its importance in tooth decay. In
contrast, about 73% of pediatricians evaluated fluoride
intake in children (45, 47). A high percentage of
participants (73.3%) stated that they advised parents of
children about brushing their teeth. These findings are
consistent with the results of research by Bozogemehr et
al. (2012) and Golubovi¢ et al. (2020) in which
approximately 82% advised parents in this regard (21, 42).

According to the recommendation of the US Academy
of Pediatrics, brushing with fluoride paste should be done
twice a day (48). Glucose is converted into lactic acid by
Lactic acid fermentation on teeth via bacteria activity, and
thus causing tooth decay (49). Starting brushing at the time
of child's teeth appearance can have a positive effect on
their tooth health for the rest of their lives (49). However,
about 25% of pediatricians agreed to start brushing with the
appearance of teeth (37). According to this review, 58% of
pediatricians reported that they referred children to dental
care if necessary. In contrast, a high percentage of
pediatricians (about 94%) referred children with dental
caries to dental care centers (24). Indira et al. (2015)
reported that although about 94% of pediatricians were
aware of pediatric dentistry, only 48% referred children to
the dentist (50). About 62% of pediatricians recommend
that children should be referred to a dentist every six
months from the age of one (16, 42, 51). In contrast, a
study by Herndon et al. (2010) found that less than 20% of
pediatricians advised parents to refer their children to
dental care centers (39). Sezer et al. (2013) also reported
that about 26% of pediatricians were able to diagnose tooth
decay, where referred children to dental centers (16).

In addition, 40.7% of pediatricians reported that they
provide health education to parents to prevent tooth decay.
In a study by India et al., 88% of pediatricians advised
parents about early tooth decay in children. Given the
scientific evidence for the transmission of caries-producing
oral bacteria in children (Streptococcus mutans), it is
recommended that any maternal behavior such as sharing
utensils should be avoided (19). In contrast, 76% of
pediatricians provided adequate education to parents of
children for preventing tooth decay (32).
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CONCLUSION
The results of this review showed that despite the positive

attitude and belief of

pediatricians regarding their

responsibility in preventing tooth decay in children, they do

not

have enough self-confidence due to insufficient

education in identifying and recognizing effective factors.
Considering the role of pediatricians in children’s oral

health, it seems necessary to include courses and
educational programs, especially in the residency.
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