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Objective: The purposes of this study were to investigate the prevalence of early childhood caries (ECC) in Myanmar pre-
school children and to assess the relationship between ECC and its potential risk factors.

Methods: A cross-sectional epidemiological study was undertaken among 603 preschool children (3-4 years) from six kinder-
gartens of Yangon city in 2015. Clinical oral examinations of children and questionnaire surveys to guardians were 
conducted. 

Results: Overall caries prevalence was 82.9% with mean dmft of 6.42±4.90. Caries prevalence and mean dmft by age were 
78.9% and 5.69±4.66 in 3 year-olds, and 87.0% and 7.34±5.03 in 4 year-olds. Longer duration of breast or bottle feeding 
was significantly associated with higher dental caries experience. Children who took sweet foods or drinks had significantly 
higher dmft than those who took no sweet foods or drinks. Dental caries prevalence was significantly lower in children who 
started tooth brushing early. Tooth brushing once a day showed a significantly higher risk of dental caries than tooth brush-
ing twice or more a day. Children who always rinsed after meals were significantly less likely to have dental caries than 
those who did not rinse at all. 

Conclusion: ECC is currently a serious oral health problem in Myanmar. Expansion of awareness of dental caries in both pa-
rents and oral health professionals would be likely to improve the condition among Myanmar preschool children.
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Introduction

Early childhood caries (ECC), also known as baby bottle 

tooth decay, nursing caries or rampant caries [1], is a serious 

public health problem in children [1,2]. It is widely prevalent, 

especially among underprivileged groups in developing coun-

tries [3-5]. ECC is defined as the presence of one or more de-

cayed, missing due to caries or filled tooth surfaces in the decid-

uous dentition in children aged six years or younger [6]. The 

name “early childhood caries” was adopted because of its multi-

factorial etiology [1]. It is a chronic, transmissible, infectious 

disease [7,8], and can affect not only the oral and general health 
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of children but also their quality of life [9]. Although ECC is 

not life-threatening [7], untreated caries progression may cause 

pain, dental abscess, severe local and systemic infections [10] 

and may lead to early loss of primary teeth which can affect the 

permanent dentition. 

The prevalence of ECC is estimated to be from 1% to 12% 

in preschool children in developed countries [11], but ECC is 

considered as an epidemic disease in developing countries [1]. 

The Republic of the Union of Myanmar is one of the developing 

countries where people’s concern about oral diseases is still low. 

Therefore, people’s oral health status and their oral health prac-

tices are poor. Since people rarely receive oral health education, 

they tend to lack awareness and oral hygiene habits. These sit-

uations may contribute to the increase of incidence and preva-

lence of dental caries in Myanmar. 

Furthermore, no national representative oral health survey 

has been implemented in Myanmar. The lack of a nation-wide 

survey may partly be due to the limited health expenditure in 

the country (3.4% of general government expenditure) [12]. 

Only regional surveys have been performed and there are few 

reports on the caries status of primary teeth. An epidemiological 

study examining the prevalence of dental caries of 3-6 years old 

children was performed in Yangon in 1973 [13]. Another re-

gional study was carried out in a semi-urban and rural areas in 

2005 [14]. The prevalence of ECC in a total of 198 children aged 

25 to 30 months was 47.0%. A recent larger survey, pathfinder 

oral health survey, was conducted in four large cities in 

2006-2007. According to the survey, the prevalence of dental 

caries in five year old children was 67.9% and the mean dmft 

index was 4.13 [15]. 

No research data on dental caries status among preschool 

children are available in Myanmar. Therefore, the purposes of 

this study were to investigate the prevalence of ECC in 

Myanmar preschool children and to assess the relationship be-

tween ECC and its putative risk factors. 

Materials and Methods

1. Subjects

Subjects were 3- and 4-year-old children from the six pre-

schools located in Yangon, Myanmar. An invitation letter de-

scribing the purpose and procedures of the study was sent to pa-

rents or caregivers of the children and principals of preschools. 

A total of 775 children were eligible to participate in the study, 

but 172 of them were excluded due to missing consent forms, 

incomplete questionnaires or uncooperative behaviors. 

Eventually, 603 children whose consent forms were obtained 

from parents or caregivers were included in the study. A clinical 

oral examination and a questionnaire survey were conducted 

from August to September 2015.

2. Clinical oral examination

All the oral examinations were conducted by a same trained 

dentist with a knee-to-knee method. First, oral hygiene status 

was assessed with the modified debris index of the Simplified 

Oral Hygiene Index (OHI-S). Tooth surfaces of four posterior 

and two anterior teeth (buccal/labial surfaces of teeth #55, #51, 

#65 and #71, and lingual surfaces of teeth #75 and #85) were 

examined using a WHO-CPI probe. The coding system used in 

the assessment of debris was: 0: No debris; 1: Less than 1/3 of 

tooth surface covered by soft debris; 2: 1/3-2/3 of tooth surface 

covered by soft debris; 3: More than 2/3 of tooth surface covered 

by soft debris. The debris scores of each tooth surface were add-

ed, and divided by the number of teeth examined in order to cal-

culate the mean debris score. The debris score was categorized 

into three categories: Score 1: mean debris score <1; Score 2: 

mean debris score 1-1.99; and Score 3: mean debris score ≥2. 

Subsequently, dentition status including numbers of present, 

decayed, missing and filled teeth was assessed using a dental 

mirror, a WHO-CPI probe and a handheld light based on the 

WHO criteria for dental caries.

3. Questionnaire survey

Children’s parents or caregivers answered a structured 

questionnaire. It asked about the mother’s educational level 

(high school and above or junior high school and below), the 

duration of the child’s breast or bottle feeding (≤12 months, 

13-18 months or >18 months), frequency of snacks (≤twice a 

day or ≥three times a day), types of snacks (no sweet foods or 

sweet foods), types of drinks (no sweet drinks or sweet drinks), 

starting age for tooth brushing (≤12 months, 13-24 months, 

25-36 months or ≥37 months), assistance with tooth brushing 

(performed by parents, child only or assisted by parents), fre-

quency of tooth brushing (twice or more a day or once a day), 

rinsing habit after meals (always, sometimes or never) and 

thumb sucking habit (yes or no). 

4. Statistical analysis

The associations between dental caries and related factors 

were analyzed by using Chi-square and ANOVA test. A binary 

logistic regression on dental caries (0: no caries, 1: caries) was 

employed with potential risk factors as explanatory variables. 

The explanatory variables included age, gender, mother’s edu-

cational level, duration of breast or bottle feeding, frequency 

of snacks, type of snacks, type of drinks, starting age for tooth 

brushing, assistance with tooth brushing, frequency of tooth 

brushing, rinsing habit after meals, thumb sucking and debris 
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Table 1. Caries prevalence and mean dmft among 3 and 4 years old children 

Age (yr) Number
Present
teeth

Caries
prevalence (%)

dt mt ft dmft Debris score 

3 318 19.96±0.24 78.9 5.65±4.65 0.02±0.17 0.01±0.13 5.69±4.66 1.51±0.53
4 285 19.92±0.35 87.0 7.24±5.01 0.04±0.24 0.06±0.38 7.34±5.03 1.59±0.55

Total 603 19.94±0.28 82.9 6.37±4.88 0.03±0.20 0.03±0.27 6.42±4.90 1.55±0.54

Values are presented as mean±standard deviation. dt: decayed primary tooth, mt: missing primary tooth, ft: filled primary tooth, dmft: decayed, 
missing and filled primary tooth.

Figure 1. Distribution of caries by tooth.

score. Statistical analysis was performed using the Statistical 

Package for Social Sciences (SPSS 18.0). The level of statistical 

significance for all tests was set at p<0.05.

5. Ethical approval

This study was authorized by the Academic and Ethical 

Committee of University of Dental Medicine (Yangon) (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). 

This study was also approved by the Ethical Committee of 

Human Research of Tokyo Medical and Dental University 

(Approval No. 1229). 

Results

1. Oral health status

The mean age of all children was 3.47±0.50 years, and 48.8% 

of them were boys (n=294) and 51.2% were girls (n=309). The 

numbers of present teeth by age were 19.96±0.24 in 3-year-olds 

and 19.92±0.35 in 4-year-old (Table 1). There was no sig-

nificant difference in the numbers of present teeth by age.

The prevalence of dental caries for all children was 82.9% 

with mean dmft of 6.42±4.90. Caries prevalence and mean dmft 

in boys were 85.0% and 6.49±4.78, and in girls were 80.6% and 

6.44±5.03. There were no significant differences in dental ca-

ries experience between boys and girls. Caries prevalence and 

mean dmft by age were 78.9% and 5.69±4.66 in 3-year-olds, 

and 87.0% and 7.34±5.03 in 4-year-olds, respectively. The den-

tal caries prevalence (p=0.009) and dmft (p<0.001) were sig-

nificantly higher in 4-year-olds than 3-year-olds. Decay teeth 

(dt = 6.37±4.88) made up the major component of dmft while 

numbers of missing and filled teeth were very low (mt = 

0.03±0.20 and ft = 0.03±0.27). The mean debris score for all 

children was 1.55±0.54. Caries prevalence and dmft by debris 

score 1, 2 and 3 were 61.4% and 4.31±4.71, 84.0% and 

6.18±4.59, and 89.3% and 8.20±5.25, respectively. Children 

with higher debris scores had significantly higher dental caries 

experience than those with a lower debris score (p<0.001).

The distribution of caries prevalence by individual tooth in 

the maxilla was higher than that in mandible except second mo-

lars (Figure 1). The maxillary incisors were most affected, fol-

lowed by maxillary and mandibular first molars. The man-

dibular incisors and canines were least affected. Caries preva-

lence maxillary anterior teeth was much higher than in the 

mandible. There was not much difference in caries prevalence 

between maxillary and mandibular first molars, while man-

dibular second molars had a markedly higher caries prevalence 

than maxillary second molars.

2. Association between dental caries and its 
associated factors

Mother’s educational level was not related with dental caries 

status (Table 2). A longer duration of breast or bottle feeding 

was significantly associated with higher dental caries preva-

lence (p=0.034) and dmft (p=0.001). The frequency of taking 
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Table 2. Association between early childhood caries and related risk factors 

Variable Number (%)
Caries prevalence 

(%)
p-value

dmft 
(mean±SD)

p-value

Mother’s educational level
    High school and above
    Junior high school and below
Duration of  breast or bottle feeding
    ≤12 months
    13-18 months
    >18 months
Frequency of snacks/day
    Low (≤twice a day)
    High (≥three times a day)
Type of snacks
    No sweet foods
    Sweet foods
Type of drinks
    No sweet drinks
    Sweet drinks
Starting age for tooth brushing
    ≤12 months
    13-24 months
    25-36 months
    ≥37 months
Assistance with tooth brushing 
    Performed by parents
    Child only
    Assisted by parents
Frequency of tooth brushing 
    Twice or more a day      
    Once a day
Rinsing habit after meals
    Always
    Sometimes
    Not at all
Thumb sucking
    Yes
    No

388 (64.3)
215 (35.7)

57  (9.5)
155 (25.7)
391 (64.8)

153 (25.4)
450 (74.6)

140 (23.2)
463 (76.8)

287 (47.6)
316 (52.4)

  78 (12.9)
281 (46.6)
172 (28.5)
  72 (11.9)

  65 (10.8)
217 (36.0)
321 (53.2)

272 (45.1)
331 (54.9)

162 (26.9)
341 (56.6)
100 (16.5)

105 (17.4)
498 (82.6)

83.5
81.4

71.9
80.6
85.2

78.4
84.2

78.6
84.0

81.5
83.9

73.1
82.6
84.3
90.3

81.5
81.1
84.1

76.8
87.6

75.9
83.9
90.0

77.1
83.9

0.511

0.034

0.101

0.135

0.450

0.041

0.639

<0.001

0.010

0.094

6.70±4.95
6.05±4.80

5.19±4.73
5.55±4.63
7.01±4.96

6.12±4.77
6.58±4.95

5.74±4.77
6.68±4.93

5.97±4.71
6.92±5.04

6.31±4.99
6.09±4.99
6.84±4.93
7.22±4.34

5.55±4.70
6.53±5.07
6.60±4.83

5.55±4.77
7.22±4.89

5.23±4.72
6.81±4.96
7.29±4.71

6.09±5.11
6.55±4.86

0.118

0.001

0.309

0.046

0.018

0.212

0.280

<0.001

0.001

0.382

dmft: decayed, missing and filled primary tooth, SD: standard deviation.

snacks was not associated with dental caries status, but the type 

of snack or drink was a significant factor in dmft. Children who 

took sweet foods or drinks had significantly higher dmft than 

those who took no sweet foods (p=0.046) or drinks (p=0.018). 

Dental caries prevalence was significantly lower in children 

who started tooth brushing early (p=0.041). Tooth brushing 

twice or more a day showed significantly lower caries preva-

lence and dmft than tooth brushing once a day (p<0.001). 

Children who always rinsed after meals had significantly lower 

caries prevalence (p=0.010) and dmft (p=0.001) than those who 

sometimes or never rinsed. Better oral hygiene entailed sig-

nificantly lower caries prevalence and dmft than poor oral hy-

giene (p<0.001).

3. Logistic regression analysis on dental caries

Table 3 shows the result from binary logistic regression on 

dental caries with risk indicators. The analysis detected five sig-

nificant predictors of dental caries: age, duration of breast or 

bottle feeding, frequency of tooth brushing, rinsing habit after 

meals and debris score. Three year-old children were sig-
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Table 3. Logistic regression analysis on early childhood caries 

Variable Number Odds ratio 95% confidence interval p-value

Sex
    Boy 294 1.00
    Girl 309 0.84 0.53-1.32 0.451
Age
    3 years old 318 1.00
    4 years old 285 1.82 1.14-2.91 0.012
Mother’s educational level
    High school and above 388 1.00
    Junior high school and below 215 0.90 0.56-1.45 0.665
Duration of  breast or bottle feeding
    ≤12 months   57 1.00
    13-18 months 155 1.50 0.76-3.46 0.212
    >18 months 391 1.92 1.01-3.83 0.047
Frequency of snacks/ day
    Low (≤twice a day) 153 1.00
    High (≥three times a day) 450 1.49 0.91-2.48 0.118
Type of snacks
    No sweet foods 140 1.00
    Sweet foods 463 0.89 0.28-2.84 0.843
Type of drinks
    No sweet drinks 287 1.00
    Sweet drinks 316 1.35 0.85-2.14 0.202
Starting age for tooth brushing
    ≤12 months   78 1.00
    13-24 months 281 1.44 0.75-2.75 0.270
    25-36 months 172 1.35 0.67-2.73 0.408
    ≥37 months   72 2.25 0.82-6.17 0.114
Assistance with tooth brushing 
    Performed by parents   65 1.00
    Child only 217 0.82 0.38-1.77 0.609
    Assisted by parents 321 1.19 0.56-2.55 0.640
Frequency of tooth brushing 
    Twice or more a day      272 1.00
    Once a day 331 1.81 1.13-2.92 0.014
Rinsing habit after meals
    Always 162 1.00
    Sometimes 341 1.36 0.83-2.23 0.128
    Not at all 100 1.88 1.01-4.23 0.048
Thumb sucking
    Yes 105 1.00
    No 498 0.75 0.42-1.33 0.332
Debris score
    Score 1 (<1)   70 1.00
    Score 2 (1-1.99) 381 2.76 1.52-5.01 0.001
    Score 3 (≥2) 152 3.75 1.76-7.96 0.001

nificantly less likely to have dental caries than four year-old 

children (odds ratio=1.82, p=0.012). Breast or bottle feeding 

>18 months had a significantly higher risk of dental caries than 

breast or bottle feeding ≤12 months (odds ratio=1.92, 

p=0.047). Tooth brushing once daily showed a significantly 

higher risk of dental caries than tooth brushing twice or more 

daily (odds ratio=0.014, p=0.014). Children who always rinsed 

after meals were significantly less likely to have dental caries 

than those who did not rinse at all (odds ratio=1.88, p=0.048). 

Debris score 1 presented a significantly lower risk of dental ca-

ries than debris score 2 (odds ratio=2.76, p=0.001) or 3 (odds 

ratio=3.75, p=0.001).
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Discussion

Oral health data on Myanmar children are scarce and no re-

cent data for children under five years old exist [16]. This study 

examined early childhood caries status in Myanmar preschool 

children. The caries prevalence and dmft of children were very 

high and the caries status worsened with age. Several reasons 

for poor oral health status in Myanmar children are considered. 

First, organized dental examination programs for young chil-

dren such as preschool and elementary school children do not 

exist. Further, because dental treatment care is expensive and 

there is no universal health insurance system in Myanmar, cost 

is a barrier to regular care for children. Manpower of oral health 

care personnel in Myanmar are few compared with the WHO 

standard. There were 3,695 dentists in Myanmar in 2014 [17], 

and the number of dentists per 100,000 population was only 6.8.

The prevalence of dental caries was highest in the maxillary 

incisors in this study, a result similar to that from previous stud-

ies [7,10]. Anterior teeth are the first teeth to erupt and are more 

susceptible to carious attack than other primary teeth. The high-

est prevalence of caries in maxillary anterior teeth may be attrib-

uted to inappropriate or prolonged exposure to cariogenic 

agents [10,18]. 

Mother’s educational level is reported to be associated with 

their children’s caries experience as they are the first providers 

of children’s oral health care [11]. The lower level of maternal 

education tends to cause poor oral health status of children 

[11,19,20] but mothers’ educational level did not influence the 

oral health status of their children in this study. Mothers may 

lack knowledge or neglect the importance of children’s oral 

health even if they have a high educational level. 

Prolonged breast or bottle feeding is common in Myanmar, 

and two-thirds of children were fed breast or bottled milk for 

more than 18 months in this study. According to the World 

Health Organization, exclusive breast feeding is necessary for 

at least six months because of its many benefits to infants [21]. 

On the other hand, the American Academy of Pediatric 

Dentistry proposes that prolonged breast feeding is associated 

with potential risk of early childhood caries [22] and prolonged 

bottle-feeding with sweetened beverages should be averted 

[23]. Children breast or bottle fed for > 18 months were at nearly 

twice as high risk of dental caries than those breast or bottle fed 

for ≤12 months in this study. Therefore, prolonged use of breast 

or bottle feeding should be carefully managed for improving 

children’s oral health.

Over three-quarters of children consumed sweet foods and 

half of children took sweet drinks. Children who consumed 

sweet foods or drinks had higher dmft. This result is in line with 

previous studies, which emphasized the increased risk of caries 

by consumption of sweet foods or drinks [11,24-26]. Therefore, 

sensible consumption of sweet foods or drinks as well as the es-

tablishment of healthy dietary patterns should be taught to pa-

rents and caregivers. 

The dental caries prevalence was high among children who 

started tooth brushing at a later age. Only 12.9% of children 

started tooth brushing at the age of ≤12 months; most started 

around 1 to 2 years old. The frequency of tooth brushing was 

also a significant predictor of dental caries. Children who brush-

ed once daily were nearly twice more likely to have dental caries 

than those who brushed twice or more daily. The importance 

of routine tooth brushing for removal of dental plaque and con-

trol of dental caries has been demonstrated in earlier studies 

[27]. Dental caries experience was strongly influenced by de-

bris status, and children with a higher debris score had a higher 

risk of caries than those with lower debris score. There is 

well-accepted evidence that oral hygiene is a significant risk in-

dicator for dental caries compared with other oral health care 

related risk factors [28,29]. Since Myanmar people seem to lack 

information about tooth brushing, oral health education is nec-

essary to provide correct information about oral hygiene 

procedures.

The habit of rinsing after meals was shown to have no small 

effect on dental caries development in this study. Children who 

never rinsed after meals were more likely to have caries than 

those who always rinsed after meals. Rinsing after meals might 

help to reduce the accumulation of food debris in the mouth. 

This study was carried out only in a small number of pre-

schools in the Yangon area, therefore the results could not be 

generalized to all Myanmar children. Nevertheless, the study 

could provide the basic information on dental caries status and 

potential risk indicators of early childhood caries in Myanmar 

preschool children. Emphasis on the importance of daily oral 

hygiene practice and promotion of positive attitudes and behav-

iors to oral health are considered necessary to improve the caries 

status in Myanmar children. Parents, caregivers and teachers 

should be well educated because they are mainly responsible 

for oral health care of preschool children. Preschools are suit-

able places to start effective prevention and treatment of dental 

caries. For health care workers, expansion of awareness of the 

diagnosis, prevention and treatment of early childhood caries 

would be necessary. In order to strengthen, facilitate and con-

centrate on oral health promotion, government and non-gov-

ernmental organizations should be involved in an efficient and 

effective way.

Conclusion

ECC was found as a huge oral health burden in Myanmar. 
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Adequate treatment and effective preventive measures such as 

use of fluoride and behavioral changes should be promptly im-

plemented for Myanmar preschool children. Furthermore, pa-

rents’ care for children’s oral health is insufficient. These fac-

tors may be attributed to the high prevalence of dental caries in 

Myanmar children. Provision of oral health education to chil-

dren and parents or caregivers will be essential to improve the 

situation.
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