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1  | INTRODUC TION

Oral health plays an integral and essential role in people’s general 
health. Oral diseases sometimes constitute serious health problem 
and have a negative impact on quality of life.1 Dental caries, one of 
the most common oral diseases, has been declining in developed 
countries. This is attributed to many factors, including better oral 
hygiene, improved dietary habits, effective use of fluorides, and oral 
health- promotion programs.2,3 Nevertheless, dental caries remains 
epidemic and is widely prevalent in children, especially underprivi-
leged ones in developing countries.4

In Myanmar, people’s awareness of oral diseases is poor and 
oral health literacy is low. Accordingly, their oral health behaviors 
and oral health status are inadequate. The prevalence of caries in 
3–4- year- old children was 82.9% and mean decayed, missing, and 
filled teeth (dmft) was 6.42 teeth in a previous study.4 Therefore, 
appropriate strategies are needed to improve children’s oral 
health behavior and status. Although there are many approaches 
for preventing oral diseases, oral health education is a fundamen-
tal and very common approach.5–7 Effective oral health educa-
tion is reported to improve oral health knowledge and behavior, 
and thus lead to better oral health.8
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Abstract
Aim: The aim of the present study was to investigate the effects of oral health educa-
tion on preschool children’s oral health status and habits, and their guardian’s oral 
health knowledge.
Methods: A 1- year interventional study was conducted for 201 preschool children 
from January 2016 to January 2017. A questionnaire survey and clinical oral exami-
nation were performed at baseline and at 1- year follow up. A 30- min oral health edu-
cation session was given to children and their teachers and guardians separately by a 
dentist every 6 months. The impact of health education was evaluated by assessing 
the changes in guardians’ questionnaires and children’s oral health status during the 
1- year period.
Results: The mean oral health knowledge scores of guardians significantly increased 
from 8.0 ± 2.0 at baseline to 9.0 ± 2.5 at 1- year follow up (P < .001). Most oral health 
habits, except drinking water after eating, significantly improved at 1- year follow up. 
Significant decreases in debris score (P = .008) and gingival score (P < .001) were 
found.
Conclusion: Comprehensive oral health education was shown to improve guardians’ 
knowledge of oral hygiene, and oral health habits and status of their children. It is 
necessary to adopt a comprehensive oral health- promotion program involving oral 
health- care professionals, parents, and teachers.
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Oral health education can be provided for individuals or groups 
in various settings, such as dental clinics, schools, and workplaces. 
Among these settings, schools are ideal for educating children 
and teachers.9 Preschool children are at a critical stage for creat-
ing healthy behaviors and dietary habits.2 Because children spend 
most of the day with their teachers at school, preschool teachers 
are key persons for implementing preventive oral health activities. 
Educating preschool teachers is important not only to improve their 
oral health knowledge and behaviors but also to teach preschool 
children about proper oral hygiene.

The role of parents is also very important, because they are the 
main caregivers for their child’s oral health at home.10 Poor parental 
oral health knowledge could have an adverse effect on the oral health 
behaviors of their children. So an increase in improved oral health 
knowledge of parents can be expected to lead to better oral hygiene 
and dietary habits in their children.5 Parents should be well educated 
to improve the health- related lifestyle of their children.

In Myanmar, few studies regarding the effect of oral health edu-
cation have been conducted. Therefore, the purpose of the present 
study was to investigate the effectiveness of oral health educa-
tion on preschool children’s oral health status and habits, and their 
guardians’ oral health knowledge.

2  | MATERIAL S AND METHODS

2.1 | Study population

The participants in the present study were 3–4- year- old children 
from five kindergartens in Yangon city, Myanmar. An invitation let-
ter describing the purpose and procedures of the study was sent to 
parents or caregivers of the children through the principals of the 
preschools. Parents or caregivers who agreed to participate in the 
study signed and returned a written consent form.

In total, 270 children were eligible for this study, but 14 were 
excluded due to missing consent forms or non- cooperation with the 
study. The study started with 256 children, and 55 of dropped out 
during the 1- year follow up. Therefore, data on 201 children who 
received an oral examination and whose parents or caregivers com-
pleted a questionnaire from January 2016 to January 2017 were in-
cluded in the present study.

2.2 | Questionnaire survey

The questions included demographics (age and sex), guardian’s oral 
health knowledge, and child’s oral hygiene behaviors and dietary 
habits. The content of the questionnaire was revised based on the 
results of a pilot study. Children’s parents or caregivers answered 
a questionnaire at baseline and at 1- year follow up. The question-
naires were distributed to guardians after the oral health education 
at the 1- year follow up and collected 1 week later.

The oral health knowledge of guardians consisted of 15 questions 
assessing their knowledge of general oral health, oral hygiene care, 
and eating and feeding habits. The parents or caregivers answered 

“agree” or “disagree” to these questions. Each question was scored 
“1” if the answer was correct and “0” if not. The scores for each oral 
health knowledge question were summed, so the score totals ranged 
from 0 to 15. The guardians were divided into two groups (positive 
change group or no change/negative change group) based on the 
changes of oral health knowledge score between baseline and 1- year 
follow up. The positive change group (N = 125) included guardians 
who improved their oral health knowledge score, and the no change/
negative change group (N = 76) included those who did not improve, 
or decreased, their oral health knowledge score.

Toothbrushing	 frequency	 (once	 a	 day	 or	 ≥2	 per	 day)	 was	 as-
sessed as information about each child’s oral hygiene behavior. Items 
inquiring about the child’s dietary habits were feeding before sleep-
ing (always, sometimes, or never), keeping foods in the mouth for a 
long	duration	(always,	sometimes,	or	never),	frequency	of	snacks	(≤2	
per	day	or	≥3	per	day),	timing	of	snacks	(specific	time	or	unspecific	
time), types of snacks (sweet snacks or non- sweet snacks), types of 
drinks (sweet drinks or non- sweet drinks), drinking water after eat-
ing (always, sometimes, or never), and rinsing after eating (always, 
sometimes, or never).

2.3 | Clinical oral examination

All participating children were clinically examined for oral health sta-
tus at baseline and at 1- year follow up by a dentist. The calibration 
of the dentist was carried out with an experienced oral epidemiolo-
gist prior to the study. Oral hygiene status and gingival status were 
assessed using a dental mirror, a WHO- CPI probe (YDM Co., Tokyo, 
Japan), and a handheld light with a knee- to- knee method. Kappa sta-
tistic >.80 was used to establish intra- examiner reliability.

Oral hygiene status was evaluated on six index teeth (the buccal/
labial surfaces of teeth 55 or 54, 51, 65 or 64 and 71, and the lingual sur-
faces of teeth 75 or 74 and 85 or 84) based on the criteria of Simplified 
Oral Hygiene Index.11 The score of each tooth surface was summed and 
divided by the number of teeth examined in order to calculate the debris 
score. The scores of debris index were trichotomized: score 1, debris 
score	<1;	score	2,	1	≤	debris	score	<2;	and	score	3,	debris	score	≥2.

Gingival status was assessed with the modified gingival index 
of Löe and Silness.12 Bleeding was examined by gently inserting the 
WHO- CPI probe into the gingival sulcus. Four areas in all erupted 
teeth were assessed, and the highest score was recoded. The scores 
of gingival index were: 0, normal gingiva; 1, mild inflammation, slight 
change in color, slight edema, but no bleeding on probing; 2, mod-
erate inflammation, redness, edema, glazing, or bleeding on probing; 
3, severe inflammation, marked redness and edema, ulceration, or 
tendency toward spontaneous bleeding.

2.4 | Oral health education

A 30- min oral health education session was offered in the form 
of didactic instructions and demonstrations to guardians and pre-
school teachers, and to preschool children, separately by a dentist. 
The education was conducted three times at baseline, and at the 
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6- month and 1- year follow ups. Basic knowledge about causes and 
prevention of common oral diseases, such as dental caries, peri-
odontal diseases, and effective oral hygiene practices, was given 
to parents or caregivers and preschool teachers using slides, tooth 
models, and pamphlets. The importance of toothbrushing and oral 
cleaning was emphasized to preschool children in the form of a 
short story or poem with posters and animated aprons.

2.5 | Statistical analysis

Descriptive statistics were computed to report means or proportions 
of the guardian’s oral health knowledge, and the child’s oral health sta-
tus and habits. McNemar’s test was used to assess the distributional 
changes in each child’s oral health habits and the guardian’s oral health 
knowledge between baseline and 1- year follow up. The changes in the 
child’s oral health habits were compared between the positive change 
group and the no change/negative change group of the guardian’s 
knowledge with McNemar’s test. A paired t test was performed to ex-
amine the mean changes in debris score, gingival score, and the guard-
ian’s oral health knowledge between baseline and 1- year follow up. 
Statistical analysis was performed using SPSS 18.0 (SPSS, Chicago, IL, 
USA). The level of statistical significance for all tests was set at P < .05.

2.6 | Ethical approval

Permission to conduct the present study was given by the Academic 
and Ethical Committee of the University of Dental Medicine 
(Yangon, Myanmar) (reg. no. 1082/AhKhaYa- 2 [Hta] 2015) and the 
Department of Social Welfare, Ministry of Social Welfare, Relief 
and Resettlement, Myanmar (reg. no. 4252/General/2- 17/2015). 
The study was also approved by the Ethical Committee of Human 
Research of Tokyo Medical and Dental University (Tokyo, Japan) 
(approval no. 1229).

3  | RESULTS

3.1 | Demographics and the dropouts

At baseline, 256 children were included in the present study. The 
mean age for all children was 3.47 ± 0.32 years; 49.2% were boys 
(N = 126) and 50.8% were girls (N = 130). In total, 55 children (boys, 
N = 25; girls, N = 30; mean age: 3.46 ± 0.31 years) dropped out of 
the study after 1 year. Among the remaining 201 children, 50.2% 
were boys (N = 101) and 49.8% were girls (N = 100). The mean age of 
those children was 3.46 ± 0.32 years (3.50 ± 0.31 years for the boys 
and 3.42 ± 0.32 years for the girls). There were no significant dif-
ferences in oral health habits and oral health status parameters be-
tween the children in the study group and those who dropped out.

3.2 | Guardians’ oral health knowledge

The mean oral health knowledge scores of guardians were 
8.00 ± 2.04 at baseline and 9.03 ± 2.53 at 1- year follow up. A 

significant increase in the mean oral health knowledge score was 
found after 1 year (P < .001). Guardians’ responses to the 15 oral 
health knowledge questions at baseline and 1 year follow up are 
shown in Table 1. There were significant improvements between 
baseline and 1- year follow up for the following statements: “Primary 
tooth decay could cause infection and spread to face and other 
parts of body” (P = .006), “Toothbrushing should be assisted by par-
ents until the child can handle toothbrush properly” (P = .038), and 
“Regular dental check- up is more important than emergency dental 
treatment” (P = .009).

3.3 | Children’s oral health habits

Children’s oral health habits at baseline and 1- year follow up are 
shown in Table 2. Only 42.3% of children brushed their teeth twice 
or more a day at baseline, but this significantly improved to 56.2% 
after 1 year (P < .001).

Approximately 60% of children (61.7%) never kept food in their 
mouth for prolonged periods at baseline, and this increased to 72.1% at 
1- year follow up (P = .045). Over half of the children (51.7%) ate snacks 
three and more times a day at baseline, whereas only 43.3% did so after 
1 year (P = .022). Fewer than 20% of children (18.4%) had snacks at a 
specific time, but this increased to 25.4% at 1- year follow up (P = .020). 
More than 80% of children reported eating sweet foods (83.6%) and 
drinks (83.6%) at baseline, but this significantly decreased to 76.6% 
(P = .047) and 70.1% (P = .002), respectively, at 1- year follow up. 

No significant change was observed in drinking water after eat-
ing from baseline to 1- year follow up. Fewer than 20% of children 
(19.4%) always rinsed their mouths after eating and 25.4% never 
rinsed their mouths after eating at baseline. At 1- year follow up, 
24.4% of children always rinsed their mouths after eating and 21.4% 
never rinsed their mouths after eating (P = .002).

Children’s oral health habits at baseline and 1- year follow up 
based on two guardians’ oral health knowledge change groups 
showed that there were no significant distributional differences in 
the children’s oral health habits between the two groups at base-
line. Children in both groups showed significant improvements in 
toothbrushing frequency (P = .001 and P = .011) at 1- year follow 
up. However, frequency (P = .042), timing (P = .016), types of snacks 
(P = .020), and types of drinks (P = .001) significantly improved 
between baseline and 1- year follow up in children of the positive 
change group only. No significant changes in prolonged retention of 
foods in the mouth and drinking water and rinsing after eating were 
found from baseline to 1- year follow up in both groups of children.

3.4 | Clinical oral health status

The mean debris score significantly decreased from 1.95 ± 0.48 at 
baseline to 1.28 ± 0.60 at 1- year follow up (P = .008) (Table 3). There 
was also a significant improvement in the distribution of the debris 
score between baseline and 1- year follow up (P < .001). More than 
half of the children (54.2%) had poor oral hygiene (debris score of 3), 
and no child had a debris score of 0 at baseline, whereas only 17.4% 
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of children had a debris score of 3 and 21.9% had debris score of 0 
at 1- year follow up.

A similar result was found in the gingival score. The mean gin-
gival score significantly declined from 1.23 ± 0.73 at baseline to 
0.78 ± 0.72 at 1- year follow up (P < .001). Only 12.9% of children had 
healthy gingivae at baseline, but this increased to 38.3% at 1- year 
follow up (P < .001).

There were no significant distributional differences in children’s 
clinical oral health status at baseline and at 1- year follow up between 
the positive change group (N = 125) and no change/negative change 
group (N = 76) of guardians. The mean debris score significantly 

decreased from 1.96 ± 0.47 at baseline to 1.50 ± 0.58 at 1- year follow 
up in the positive change group (P < .001) and 1.94 ± 0.49 at baseline 
to 1.39 ± 0.54 at 1- year follow up in the no change/negative change 
group (P < .001). The mean gingival score also significantly decreased 
from 1.32 ± 0.96 at baseline to 0.87 ± 0.77 at 1- year follow up in 
the positive change group (P < .001), and 1.18 ± 0.75 at baseline to 
0.72 ± 0.71 at 1- year follow up in the no change/negative change 
group (P < .001). However, both groups showed significant increases 
in decayed teeth (P < .001 and P = .007) and dmft (P < .001 and 
P = .001) at 1- year follow up. No significant changes in other children’s 
oral health status were found in both groups of children after 1 year.

Knowledge questions

Correct answers

P- valueBaseline N (%) 1 year N (%)

General oral health

Oral diseases are related with general 
diseases

177 (88.1) 196 (97.5) .157

Oral diseases can affect daily life 158 (78.6) 158 (78.6) 1.000

Main effect of fluoride is to prevent 
tooth decay

196 (97.5) 196 (97.5) 1.000

Parent with cavities can transmit 
germs that cause tooth decay to 
their children

20 (10.0) 23 (11.4) .786

Every child should visit a dentist 
around the time when first baby 
tooth comes out

32 (15.9) 39 (19.4) .241

Primary teeth are not important 
because they can be replaced by 
permanent teeth

31 (15.4) 48 (23.9) .223

Primary tooth decay can affect the 
permanent teeth

14 (7.0) 19 (9.5) .677

Primary tooth decay could cause 
infection and spread to face and 
other parts of body

30 (14.9) 68 (33.8) .006

Dental caries is one of the most 
common causes of early tooth loss in 
children

144 (71.6) 151 (75.1) .254

Oral hygiene care

Regular toothbrushing can prevent 
tooth decay and gingival diseases

185 (92.0) 198 (98.5) .238

Parents should start cleaning the 
baby’s mouth from the time of birth

32 (15.9) 34 (16.9) .794

Toothbrushing should be assisted by 
parents until the child can handle a 
toothbrush properly

124 (61.7) 163 (81.1) .038

Regular dental check- up is more 
important than emergency dental 
treatment

111 (55.2) 161 (80.2) .009

Eating and feeding habits

Sweet foods or drinks can cause tooth 
decay

197 (98.0) 198 (98.5) .898

Risk of tooth decay increases with 
frequent exposure to sugar in snacks

154 (76.6) 164 (81.6) .148

Bold values indicate statistical significance.

TABLE  1 Guardians’ oral health 
knowledge at baseline and at 1- year 
follow up
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4  | DISCUSSION

Many studies have investigated the effectiveness of oral health ed-
ucation in preschool children,5,8,13,14 but no data on this topic are 
available from Myanmar. Oral health education is considered to be 
an essential or central component of oral health strategies.6–8,15,16 
Low levels of health knowledge will hinder the sound understanding 

of oral health care, and result in a poor oral health outcome.17–20 
Myanmar people’s knowledge about oral health, disease prevention, 
and proper health behaviors is still poor.4,21

Effective oral health education could establish good oral health 
behaviors and habits by enhancing a person’s oral health knowl-
edge. It is reported to be desirable to involve not only children but 
also their parents and teachers in oral health education, so that 

TABLE  2 Children’s oral health habits at baseline and at 1- year follow up based on change in guardians’ oral health knowledge

Total (N = 201)

Guardians’ knowledge

Positive change group (N = 125)
No change/negative change group 
(N = 76)

Baseline 1 year

P-value

Baseline 1 year

P-value

Baseline 1 year

P-valueN % N % N % N % N % N %

Toothbrushing frequency

1/day 116 57.7 88 43.8 <.001 67 53.6 51 40.8 .001 49 64.5 37 48.7 .011

>2/day 85 42.3 113 56.2 58 46.4 74 59.2 27 35.5 39 51.3

Keeping foods in mouth for long durations

Always 9 4.5 6 3.0 6 4.8 3 2.4 3 3.9 3 3.9

Sometimes 68 33.8 50 24.9 .045 41 32.8 29 23.2 .268 27 35.5 21 27.6 .157

Never 124 61.7 145 72.1 78 62.4 93 74.4 46 60.5 52 68.5

Frequency of snacks

Low	(≤2	
times)

97 48.3 114 56.7 .022 61 48.8 77 61.6 .042 36 47.4 37 48.7 .862

High	(≥3	
times)

104 51.7 87 43.3 64 51.2 48 38.4 40 52.6 39 51.3

Timing of snacks

Specific 
time

37 18.4 51 25.4 .020 23 18.4 34 27.2 .016 14 18.4 17 22.4 .439

Unspecific 
time

164 81.6 150 74.6 102 81.6 91 72.8 62 81.6 59 77.6

Types of snacks

Sweet 
snacks

168 83.6 154 76.6 .047 105 84.0 96 76.8 .020 63 82.9 58 76.3 .314

Non- sweet 
snacks

33 16.4 47 23.4 20 16.0 29 23.2 13 17.1 18 23.7

Types of drinks

Sweet 
drinks

168 83.6 141 70.1 .002 115 92.0 95 76.0 .001 53 69.7 46 60.5 .307

Non- sweet 
drinks

33 16.4 60 29.9 10 8.0 30 24.0 23 30.3 30 39.5

Drinking water after eating

Always 118 58.7 115 57.2 76 60.8 71 56.8 42 55.3 44 57.9 .696

Sometimes 67 33.3 71 35.3 .921 36 28.8 42 33.6 .691 31 40.8 29 38.2

Never 16 8.0 15 7.5 13 10.4 12 9.6 3 3.9 3 3.9

Rinsing after eating

Always 39 19.4 49 24.4 25 20.0 33 26.4 14 18.4 16 21.1 .374

Sometimes 111 55.2 109 54.2 .002 75 60.0 70 56.0 .225 36 47.4 39 51.3

Never 51 25.4 43 21.4 25 20.0 22 17.6 26 34.2 21 27.6

Bold values indicate statistical significance.
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children’s good oral health behaviors can be encouraged by their 
parents at home and by their teachers at school.8 In the present 
study, oral health education was given in the form of didactic in-
structions and demonstration of oral hygiene practices as a 30- 
min session. In the present study, we evaluated the effects of oral 
health education on the oral health knowledge of guardians and the 
oral health habits of their children, but it would also be necessary to 
analyze the effects of oral health education on preschool teachers’ 
knowledge in future.

A comparison between the positive change and no change/nega-
tive change groups of guardians’ oral health knowledge showed that 
more favorable findings were obtained for children in the positive 
change group at 1- year follow up. The improvement in guardians’ 
oral health knowledge might lead to a heightened motivation for 
changing their children’s oral health habits. The enhancement of par-
ents’ or guardians’ motivation was reported to change their child’s 
oral health habits from inaction to action.11,22 Therefore, an increase 
in the oral health knowledge of parents through health education 
was considered one of the effective strategies to improve their own 
and their child’s oral health.

In the present study, debris and gingival scores significantly 
decreased after 1 year. Oral health education was effective in 
reducing the amount of dental plaque and ameliorating gingival 
conditions. Previous studies also showed the reduction of plaque 
and an improvement in gingival status after oral health educa-
tion.14,23,24 Because young children still lack the ability to brush 
their teeth correctly, current oral health education emphasized 
parents’ and preschool teachers’ role for supervising and as-
sisting children’s brushing. An improvement was also observed 
in the oral hygiene behaviors of children after 1 year. Less than 
half of the children brushed their teeth twice or more per day at 
baseline, but this increased to well over half at 1- year follow up. 
Regular toothbrushing with fluoridated toothpaste and proper 
brushing method are fundamental to reduce the accumulation 
of dental plaque and control plaque- related oral diseases.17,25,26 
A previous study reported that children who brushed once daily 
were more likely to have dental caries than those who brushed 
twice or more daily.4

Further, most dietary habits were positively changed after 1 year, 
except drinking water after eating. Poor dietary habits, and fre-
quent sugar consumption in particular, was found to be a significant 
risk factor for plaque accumulation and dental caries,2,16 because 

sucrose is fermented and acid is produced continuously. Rinsing and 
drinking water after eating could aid in reducing food debris in the 
mouth if toothbrushing is not possible.5 Oral health education on 
sugar consumption of foods or drinks and oral cleansing in the pres-
ent study was thought to have a desirable impact on children’s oral 
health habits.

Moreover, the delivery of prenatal oral health care services for 
better maternal and infant oral health is desirable. Self- oral care, 
such as children and parent’s brushing, is important, but it would 
also be necessary to implement caries prevention and arresting mea-
sures using fluoride or silver diamine fluoride, as well as appropri-
ate treatment besides developing more effective materials for oral 
health education.

There were some limitations of the present study. The results 
might not be generalized to all Myanmar children, because the study 
was conducted on a convenience sample of preschool children in 
the Yangon area. In addition, a high proportion of children dropped 
out during the 1- year study period (21.5%). It is difficult to prove 
that the positive changes in oral health status and habits of children 
and knowledge of guardians are truly the effects of receiving oral 
health education. First, there was no control group. Second, this was 
not a blinded study, because only one dentist performed all of the 
clinical oral examinations and oral health education throughout the 
study. Third, oral health status and habits could be improved with 
the increasing age of the children. Fourth, it is uncertain that change 
in knowledge scores can yield the expected positive outcomes. 
Nevertheless, the study provided useful information about the ef-
fects of oral health education on oral health status and the habits of 
children and knowledge of guardians.

Oral health education was shown to have a favorable associa-
tion with change in knowledge, attitude, and practice of oral health 
care in the current participants. Although guardians’ oral health 
knowledge improved after 1 year, there is still room for improve-
ment. More effective and motivational education approaches 
should be developed in the future. To spread oral health educa-
tion nationwide, support not only from health- care professionals 
but also from relevant organizations is essential. Moreover, the 
government plays a key role in developing and implementing oral 
health promotional strategies to improve oral health status in 
Myanmar people.

4.1 | Conclusion

In the present study, we showed that oral health education was asso-
ciated with a good effect on oral hygiene, gingival status, oral health 
habits, and knowledge. It is necessary to adopt a comprehensive oral 
health- promotion program involving oral health- care professionals, 
parents, and teachers in an efficient and effective way to encourage 
better oral health in Myanmar preschool children.
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TABLE  3 Children’s clinical oral health status at baseline and at 
1- year follow up

Baseline 
(mean ± SD)

1 year 
(mean ± SD) P- value

Teeth (N) 19.94 ± 0.37 19.97 ± 0.21 .222

Debris score 1.95 ± 0.48 1.28 ± 0.60 <.001

Gingival score 1.23 ± 0.73 0.78 ± 0.72 <.001

SD, standard deviation.

Bold values indicate statistical significance.
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