
TYPE Original Research
PUBLISHED 25 January 2024| DOI 10.3389/froh.2024.1278972
EDITED BY

Arheiam Arheiam,

University of Benghazi, Libya

REVIEWED BY

Ana Petar Vukovic,

University of Belgrade, Serbia

Harsh Priya,

All India Institute of Medical Sciences, India

*CORRESPONDENCE

Palinee Detsomboonrat

palinee.d@chula.ac.th

†These authors have contributed equally to

this work and share first authorship

RECEIVED 17 August 2023

ACCEPTED 09 January 2024

PUBLISHED 25 January 2024

CITATION

Min SN, Duangthip D, Gao SS and

Detsomboonrat P (2024) Early childhood

caries and its associated factors among

5-years-old Myanmar children.

Front. Oral. Health 5:1278972.

doi: 10.3389/froh.2024.1278972

COPYRIGHT

© 2024 Min, Duangthip, Gao and
Detsomboonrat. This is an open-access article
distributed under the terms of the Creative
Commons Attribution License (CC BY). The
use, distribution or reproduction in other
forums is permitted, provided the original
author(s) and the copyright owner(s) are
credited and that the original publication in
this journal is cited, in accordance with
accepted academic practice. No use,
distribution or reproduction is permitted
which does not comply with these terms.
Frontiers in Oral Health
Early childhood caries and its
associated factors among
5-years-old Myanmar children
Saw Nay Min1†, Duangporn Duangthip2†, Sherry Shiqian Gao3†

and Palinee Detsomboonrat4*†

1Postdoctoral Researcher Program in Dental Public Health, Faculty of Dentistry, Chulalongkorn University,
Bangkok, Thailand, 2Faculty of Dentistry, The University of Hong Kong, Hong Kong, Hong Kong SAR,
China, 3Department of Stomatology, School of Medicine, Xiamen University, Xiamen, China, 4Department
of Community Dentistry, Faculty of Dentistry, Chulalongkorn University, Bangkok, Thailand
Introduction: Children’s oral health plays a crucial role in their overall well-being
and there is a significant gap in our understanding of early childhood caries
(ECC) in Myanmar. This study aims to bridge this knowledge deficit by
investigating the prevalence, causes, and potential interventions for ECC in the
Myanmar population, providing crucial insights for future dental health policies
and practices.
Methods: Generally healthy 5-year-old kindergarten children from 7 districts in city
were recruited. ECC was assessed through clinical examinations using decayed,
missed, filled teeth (dmft). Additionally, demographic data of the children and
their caregivers, along with information about the children’s oral health-related
behaviors, were gathered using a structured questionnaire.
Results: Out of the 496 children, the overall prevalence of dental caries was 87.1%
(mean dmft score: 5.57, SD: 4.6). Caries experience was categorized as severe
(45.8%) and non-severe (41.3%). Decayed teeth constituted the major component
of the dmft index (97.8%). Multiple logistic regression analysis revealed two
significant factors associated with ECC prevalence: late toothbrushing initiation
(OR: 2.54, p=0.001) and dental visit experience (OR: 2.46, p=0.010).
Discussion: The study highlights the alarming ECC prevalence in 5-year-old children
in Mandalay, Myanmar, with mostly untreated decayed teeth. The findings
emphasize early preventive oral health measures for young children to reduce
ECC burden in Myanmar.
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1 Introduction

Early childhood caries (ECC), classified as a chronic non-communicable disease

(NCD) by the WHO oral health resolution, is a prevalent oral ailment affecting

children globally, with a pronounced impact on disadvantaged populations (1–3).

Defined by the Bangkok Declaration on ECC, it is identified by the presence of one or

more decayed (non-cavitated or cavitated lesions), missing or filled (due to caries)

surfaces, in any primary tooth of a child under six years of age (4). ECC has a

considerable impact on children due to its association with dental problems and general

health issues (5). Like many NCDs, ECC arises not just from individual behavioral

factors but also from a confluence of environmental, genetic, and societal influences (2,

6, 7). This multifactorial nature emphasizes the need to approach ECC not just as an

isolated dental issue but as part of a broader spectrum of chronic diseases that are
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shaped by lifestyle, access to healthcare, and socio-economic

conditions (7, 8). If left untreated, it can lead to inflammation,

developmental challenges, dietary complications, social and

psychological concerns, reduced academic performance (9, 10),

and having decayed primary teeth is a significant indicator of

future cavities in permanent teeth (11).

Recent systematic reviews reveal that the prevalence of ECC varies

from 23%–90% across countries, making it a persistent challenge for

the children population (12). While dental caries is generally well-

controlled in countries with higher incomes, its prevalence is still

on the rise in low and middle-income countries (13). Variations in

the prevalence of ECC is more complex and exist within

populations related to socioeconomic status, parents’ education, use

of dental services and dietary habits (14–16). According to the

systematic review conducted in Southeast Asia countries, children

aged five to six years had a particularly high prevalence (25%–95%)

of ECC (17). The Republic of the Union of Myanmar, a Southeast

Asia country with a population of approximately 54 million people,

is among the country where ECC is highly prevalent among young

children (18–21). According to the National Oral Health survey

(2016–2017), the mean dmft of 6-year-old-school children was 5.7

whereas the prevalence of untreated caries was 84.1% (20, 21).

Another study also reported that 81.3% of 5–6 years old children

had caries experiences with dmft 4.26 (22).

Despite Myanmar’s National Health Plan (NHP) aiming for

Universal Health Coverage (UHC) by 2030, insufficient personnel,

language barriers, different cultures and beliefs, and inadequate

transportation infrastructure remain obstacles to the provision of

adequate health services to the whole country (23). In Myanmar,

while there’s a notable emphasis on five primary oral health initiatives,

such as early childhood caries prevention, school-based programs,

maternal education, fluoride accessibility, and oral cancer awareness,

the provision of basic dental services in less accessible regions are still

a hurdle. Moreover, the majority of dental professionals are more

involved in advanced preventive measures than in primary care (18,

21–23). Even though accumulating oral health data is essential to

implement national policies for oral health improvement, the oral

health information system of Myanmar needs to be advanced in order

to gather data on disease prevalence and trends (15, 18, 21, 22). For

effective surveillance, WHO recommends that dental health surveys

should be performed regularly every 5 years. So far, there is limited

research on the updated prevalence and associated factors of ECC

among Myanmar five-year-old children. This study aimed to

investigate the ECC and its associated factors among five-year-old

children in Mandalay city, Myanmar. The findings will also enhance

our understanding of the underlying factors contributing to the high

prevalence of ECC in Myanmar, which can have important

implications for oral health policy and practice.
2 Materials and methods

2.1 Study design

This cross-sectional study was conducted in selected

kindergartens in Mandalay city in Myanmar. The data collection
Frontiers in Oral Health 02
was intended to be carried out from September to November

2021. The ethical approval was obtained from the Human

Research Ethics Committee, Chulalongkorn University (HREC-

DCU 2021-047). The study participants were 5 years-old children

living in this Mandalay city. Mandalay, the second largest city, is

situated in the middle part of Myanmar. Mandalay region has an

estimated population of 1.22 million and the majority of the

population is Burmese (24). The calculation for the minimum

sample size was derived from a prior study (20) that indicated a

prevalence rate of 84.1%. Given a 95% confidence interval and a

4% margin of error, it was determined that 385 participants would

be necessary. Considering an expected participation rate of 80%,

we needed to invite at least 481 children. The quota sampling

following the proportion of the child population in each district

was adopted. Five-year-old children from12 schools from the 7

districts were invited to the study and informed consent was

obtained from the children’s parents or guardians before

implementation. The inclusion criteria included normal healthy

cooperative Myanmar kindergarten children aged 60–71 months.

The exclusion criteria were non-cooperative children, children with

systemic diseases, and children with developmental delays and

severe disabilities. Personal data of the children and their families

were protected and confidential maintains ethical research practices.
2.2 Clinical examination and questionnaire

An oral examination was performed while the child was in a

seated position on a chair under natural light. Dental caries was

diagnosed based on visual and tactile criteria. Teeth were dried

using sterile cotton rolls to improve the visibility of carious lesions.

No radiographs were taken during the examination, and caries was

recorded at the cavitation level only. The dental caries status of the

children was assessed according to World Health Organization

criteria (25) using a penlight, disposable dental mirror, and WHO-

CPI probe. Caries experience in primary teeth was recorded in a

modified oral health assessment form using dmft index as

illustrated by WHO for epidemiological studies. A tooth was

recorded as decayed (dt) when an unmistakable dentine carious

cavity or when both a dentine carious lesion and a restoration

were examined. A tooth was recorded as missing (mt) if it was

extracted due to caries. A tooth was recorded as filled (ft) if a

permanent filling without caries was present. The caries experience

was classified as: caries-free (dmft = 0) and caries-positive (dmft >

0). The severity of dental caries was further categorized to: non-

severe (dmft = 1–5), and severe (dmft > 6) based on the population

being studied and the criteria used by researchers (26). When an

individual’s dmft score is between 1 and 5, it suggests a mild to

moderate level of tooth decay. This category helps identify

individuals who may need dental care but are not in an urgent or

critical state. An individual with a dmft score greater than 6 falls

into the severe category. This higher score indicates a significant

level of tooth decay, multiple missing teeth, and/or numerous

fillings. Such a condition might require more urgent dental

interventions and possibly indicates a lack of access to dental care

or other systemic health issues. Training and calibration exercises
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were conducted by two dentists to standardize the examination

procedures before the study. A theoretical session using slide

presentations and practical hands-on sessions on the 20 children

in each survey were carried out. There was a high level of

agreement (k > 0.80) between examiners for both inter-examiner

and intra-examiner reliability. A structured questionnaire was used

to gather information from the parent prior to the examination of

each child’s oral health condition. The following information was

obtained: demographic data related to the parent (parental

education and family household income), demographic data

related to the child (child gender and age) and child oral health

behaviors (frequency of snacks between meals, starting age for

tooth brushing, frequency of tooth brushing, and dental visit

experience, evaluating if the children have undergone dental

treatment for caries or not). After data collection, researcher

explained the educational materials provided to parents about

ECC. This could include information on the causes and

consequences of ECC, the importance of early dental hygiene,

dietary advice, and the role of regular dental check-ups. This

included referrals to dental clinics.
2.3 Data analysis

Data were analyzed by using the SPSS version 22.00 software

(IBM Corp). Cohen’s kappa coefficient was used to assess the

intra- and inter-examiner reliability for caries diagnosis. Mann–

Whitney U and Kruskal–Wallis tests were used to compare the

mean dmft scores due to non-normally distributed data. A Chi-

square test was performed to investigate the association between

ECC and related factors. A multiple logistic regression analysis

was performed to identify the variables that were statistically

significant concerning ECC (0: caries-free, 1: having at least one

caries). A backward stepwise procedure was used to eliminate

any variables that were not statistically significant, and the final

model was composed of only statistically significant factors. The

Hosmer–Lemeshow goodness fit test was performed to evaluate

the goodness-of-fit of the final model. Statistical significance was

determined by a p-value of less than 0.05.
TABLE 1 Caries prevalence and dmft among participant children.

Variables N (%)
Caries experience

Caries-free 64 (12.9)

Non-severe 205 (41.3)

Severe 227 (45.8)

Mean (SD)
Dmft 5.57 (4.6)

dt 5.45 (4.5)

ft 0.08 (0.5)

mt 0.04 (0.3)

dmft, decayed, missed, filled teeth; dt, decayed teeth; mt, missed teeth; ft, filled

teeth.
3 Result

A total of 532 five-year-old children from 12 schools in 7

districts were invited to participate in our study, with a response

rate of 93.2% (n = 496/532). Thirty-six children were not

included in the study due to not attending the schools on the

examination day (n = 23), missing data (n = 8), and refusal of an

oral examination (n = 5). The recruitment of the study children

was shown in Supplementary Appendix 1. The study comprised

496 participants (258 girls and 238 boys) who received the oral

examination and completed questionnaires.

The overall prevalence of dental caries was 87.1% and mean

dmft score was 5.57 (4.6). Only 12.9% of all participant children

were caries-free, the rest either had non-severe (41.3%) or severe

(45.8%) caries experience. Decayed teeth were the main
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component for dmft (97.8%) with mean (dt = 5.45 ± 4.5) while

the mean numbers of missing (0.08 ± 0.5) and filled teeth (0.04 ±

0.3) were very low. The distribution of dmft among the

participants is presented in Table 1.

Table 2 showed the demographic features and the association

between ECC and its related factors in children. No significant

differences in ECC prevalence and dmft score were found between

girls and boys in this study. Concerning the socioeconomic factors,

neither mother’s education level nor the father’s education level

was significantly related to the caries status of the children. The

prevalence of caries experiences and dmft scores of children with

low family income were higher than those of children with

moderate and high family income; however, the differences were

not statistically significant. Regarding the children’s oral health-

related behaviors, children who had a sugary snack 2 times or less

a day had a significantly lower caries prevalence and dmft score

compared with those who had snacks more than 2 times (p =

0.046, p = 0.002). ECC prevalence and dmft scores were

significantly lower in children who started tooth brushing ≤ 12

months (p < 0.001). In addition, children who had a dental visit

experience had significantly higher ECC prevalence and dmft than

children without a dental visit (p = 0.004, p < 0.001).

Table 3 showed the results of the final logistics regression model

of significant factors with ECC (dmft > 0). Based on bivariate

analysis, three variables were selected for multiple regression

analysis: frequency of snacks per day, the age at which tooth

brushing began, and experience with dental visits. After adjusting

the confounding factors, only two factors—starting age for

toothbrushing and dental visit experiences were significantly

associated with the prevalence of ECC. It was found that caries

experiences were significantly higher in children who began

brushing their teeth after 12 months of age (OR: 2.54, p = 0.001)

and those with prior dental visit experiences (OR: 2.46, p = 0.010).

The Hosmer and Lemeshow result indicated a good logistic

regression model fit with p value greater than 0.05 (p = 0.520).
4 Discussion

The finding of the present study demonstrated the overall

prevalence of dental caries was 87.1% (mean dmft score: 5.57,

SD:4.6) and decayed teeth constituted the major component of the
frontiersin.org
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TABLE 2 Association between ECC and its related risk factors (N = 496).

Variables N ECC N (%) p-value* Mean dmft (±SD) p-value

Child gender
Girl 258 225 (87.2) 0.940 5.4 (4.5) 0.630

Boy 238 207 (86.9) 5.7 (4.7)

Mother’s education
Middle secondary school or lower 145 130 (89.7) 0.454 5.8 (4.8) 0.730**

Secondary or High school 179 156 (87.2) 5.5 (4.3)

Tertiary or University 172 (146) 84.9 5.3 (4.5)

Father’s education
Middle secondary school or lower 132 117 (88.6) 0.601 5.7 (4.7) 0.818**

Secondary or High 170 147 (86.5) 5.6 (4.5)

Tertiary or University 194 168 (86.6) 5.4 (4.5)

Monthly household income in Kyat
Low (<150,000) 44 39 (88.6) 0.672 6.2 (5.1) 0.580**

Middle (150,000–300,000) 290 255 (87.9) 5.6 (4.6)

High (>300,000) 162 138 (85.2) 5.3 (4.3)

Frequency of snacks per day
2 times or less 276 233 (84.4) 0.046 4.9 (4.2) 0.002***

More than 2 times 220 199 (90.5) 6.3 (4.8)

Starting age for tooth brushing
≤12 months old 139 109 (78.4) <0.001 3.9 (3.9) <0.001***

More than 12 months old 357 323 (90.5) 6.2 (4.6)

Frequency of tooth brushing
2 times or more/day 113 97 (85.8) 0.650 5.3 (4.0) 0.451***

1 time/day 383 335 (87.5) 5.7 (4.7)

Dental visit experience
No 332 279 (84) 0.004 4.8 (4.3) <0.001***

Yes 164 153 (93.3) 7.1 (4.7)

*Chi-square test for caries prevalence.

**Kruskal–Wallis test.

***Mann–Whitney U-test.

Min et al. 10.3389/froh.2024.1278972
dmft index (97.8%). Despite the recent developments in Myanmar’s

oral health, only a few data exist regarding ECC in young children.

The results of this study provide the updated prevalence of ECC

and associated factors among five-year-old children in Mandalay,

Myanmar, which could be used to develop oral health prevention

and promotion strategies for this age group. The results of this

study showed similar caries and dmft prevalence rates to those

reported in the Myanmar National Oral Health Survey (84.1% and

5.71) (20, 21) and in other studies conducted in different cities

including in Naypyidaw (81.3%, 4.26 ± 3.76) (22) and Yangon

(84.1%, 5.84 ± 4.57) (19). These findings demonstrated that ECC

prevalence remains high and severe among young Myanmar

children. Furthermore, an overview report of Myanmar’s oral
TABLE 3 Multiple logistic regression of factors associated with ECC prevalen

Variables Odds ratio 95
Starting age for tooth brushing

12 months olda

More than 12 months old 2.54 1.47

Dental visit experience

Noa

Yes 2.46 1.23

Statistically significant p < 0.05.
aReference group, CI, Confidence interval; Wald (χ2), chi-square value.

Frontiers in Oral Health 04
health situation revealed that the prevalence and experience of

caries among five-year-old children has remained relatively

unchanged since the 2006 Pathfinder Survey (18, 20).

In Southeast Asia, preschool children in Myanmar, the

Philippines, Lao PDR, and Cambodia experience very high rates of

Early Childhood Caries (ECC), with prevalence surpassing 85%. In

contrast, Brunei and Singapore show notably lower rates of ECC

among preschoolers, at 59% and 49% respectively (17). Across

different continents, the prevalence of ECC varies significantly. In

Asia, most studies indicate that over half of the children suffer

from dental caries. In South America, around two-thirds of studies

report a prevalence exceeding 50%. All studies from Africa and

the Middle East show a similar or higher prevalence. However, in
ce.

% CI Wald (χ2) p-value

2–4.374 11.239 0.001

8–4.888 12.889 0.010

frontiersin.org

https://doi.org/10.3389/froh.2024.1278972
https://www.frontiersin.org/journals/oral-health
https://www.frontiersin.org/


Min et al. 10.3389/froh.2024.1278972
Europe, the majority of studies suggest a lower prevalence of ECC

compared to other continents (27).

The study underscores the enduring high caries prevalence in

Myanmar, with a low percentage of filled teeth, indicating barriers

to oral healthcare access, such as financial constraints and limited

awareness or resources. It also suggests that children who visit

dental clinics have higher caries rates, likely seeking treatment for

pain rather than preventive care. It is a similar finding to that of

previous studies (28, 29). This calls for increased awareness and

access to regular dental care. Globally, policies addressing ECC

vary, including Medicaid and the Children’s Health Insurance

Program in the USA, Hong Kong’s Oral Health Education Unit,

and Thailand’s National Health Act. These policies focus on health

promotion, fluoridation, and sugar taxation to combat ECC (30).

The present study found that children who had not initiated

tooth brushing by one year of age had increased caries risk,

similar to findings from other studies (29, 31). According to the

American Academy of Pediatric Dentistry (AAPD), it is

recommended that toothbrushing should begin when the first

teeth of a child erupt (32). However, the frequency of daily

brushing was not related to the risk of ECC in this study which

had been found in other studies (10, 28, 31). A number of factors,

including improper brushing technique, brushing duration, and

the brushing with fluoride toothpaste on early childhood caries

(ECC) which were not estimated in this study, may have

contributed to the results of this study. Nonetheless, parents

should be encouraged to start brushing their children’s teeth as

soon as the first teeth erupt. Although no significant association

was found between the frequency of snacks and caries experiences

in the final logistic regression model, children with daily snacking

more than two times presented more dmft scores compared to

those with daily snacking two times or less. The result was in line

with previous studies (16, 33). Sugary snacks and drinks are easily

available from snack shops as well as from the school canteen in

Myanmar. Therefore, these findings highlight the need for more

comprehensive policies and regulations to control the availability

of sugary snacks and drinks in schools and to provide more

information about the negative health effects of consuming sugary

snacks and drinks to students and parents.

It is widely acknowledged that socioeconomic status is an

important risk indicator for ECC (34). Previous studies (9, 29, 34),

demonstrated that a lower parental education level results in higher

caries prevalence amongst participants. However, the present study

found no significant association between parental education and

ECC prevalence, though children with lower parental education

levels had a higher prevalence. This finding was similar to the prior

studies (14, 19, 35), and the potential explanation for the

conflicting results concerning parental education across various

studies may be attributed to the fact that the majority of studied

parents were highly educated. This study also found no significant

association between family household incomes and ECC prevalence.

It is possible that other factors such as oral health knowledge and

dietary habits, and the current socio-economic environment

influenced this finding. Strategies to prevent ECC should focus on

improving access to preventive oral care and providing education to

the parents. Furthermore, population-approaches, including public
Frontiers in Oral Health 05
education, public policy implementation, healthy behavior

promotion and risk factor reduction, as well as high-risk

approaches targeting those individuals most likely to develop ECC

(e.g., those from disadvantaged backgrounds or with existing dental

caries), such as early detection, efficient treatment, and targeted

interventions, should be used in a complementary manner to

reduce the burden of ECC.

The present study has some limitations with regard to the

determination of causal relationships between associated factors and

the results, due to its cross-sectional design. Moreover, this is our

limitation in collecting various factors, which may not be

comprehensive, and we did not gather the full context of the

family, parents, caregivers, and infant care practices. Due to the

instability politics under the military coup in 2021, random

sampling could not be performed as planned. Thus, quota

sampling, which is a non-probability sampling, was instead adopted

to ensure the safety of the researchers and participants. Thus, the

results of this survey may possibly contain sampling bias.

Furthermore, the evaluation of the caregivers’ responses in terms of

reliability was not conducted. It’s worth noting that recall bias

might have impacted the caregivers’ answers. Additionally, focusing

exclusively on preschool children residing in Mandalay city could

potentially restrict the applicability of the research findings to the

entire nation. Despite this, the study was able to update the current

status of ECC in Myanmar especially in the midst of severe political

instability and economic crisis. To more thoroughly investigate the

determinants of ECC, further cohort research with the

representative of the population is needed. A well-designed national

study using representative samples from all cities in Myanmar must

be conducted to confirm the results reported in this study.
5 Conclusion

Early Childhood Caries (ECC) is highly prevalent in Mandalay

city, Myanmar. Almost all decayed primary teeth are untreated.

ECC is significantly associated with the starting age for

toothbrushing and the history of previous dental visits in this

study. National oral health policies and programs should be

revisited to reduce the burden of ECC and improve child oral

health in Myanmar.
Data availability statement

The original contributions presented in the study are included

in the article/Supplementary Material, further inquiries can be

directed to the corresponding authors.
Ethics statement

The studies involving humans were approved by Human Research

Ethics Committee, Chulalongkorn University. The studies were

conducted in accordance with the local legislation and institutional

requirements. Written informed consent for participation in this
frontiersin.org

https://doi.org/10.3389/froh.2024.1278972
https://www.frontiersin.org/journals/oral-health
https://www.frontiersin.org/


Min et al. 10.3389/froh.2024.1278972
study was provided by the participants’ legal guardians/next of kin.

Written informed consent was obtained from the individual(s), and

minor(s)’ legal guardian/next of kin, for the publication of any

potentially identifiable images or data included in this article.
Author contributions

SNM: Conceptualization, Methodology, Writing – original

draft preparation, Writing – review and editing. DD:

Conceptualization, Supervision, Writing – review and editing.

SSG: Conceptualization, Supervision, Writing – review and

editing, PD: Conceptualization, Supervision, Writing – original

draft preparation, Writing – review and editing. All authors have

read and agreed to the published version of the manuscript.
Funding

The author(s) declare that no financial support was received for

the research, authorship, and/or publication of this article.
Acknowledgments

The authors acknowledge the Kevin Tompkins (Faculty of
Dentistry, Chulalongkorn University) for English language revisions.
Frontiers in Oral Health 06
Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could

be construed as a potential conflict of interest.

The author(s) declared that they were an editorial board

member of Frontiers, at the time of submission. This had no

impact on the peer review process and the final decision.
Publisher’s note

All claims expressed in this article are solely those of

the authors and do not necessarily represent those of their

affiliated organizations, or those of the publisher, the

editors and the reviewers. Any product that may

be evaluated in this article, or claim that may be made

by its manufacturer, is not guaranteed or endorsed by

the publisher.
Supplementary material

The Supplementary Material for this article can be found

online at: https://www.frontiersin.org/articles/10.3389/froh.2024.

1278972/full#supplementary-material
References
1. Alkhtib AO, Mohamed HG. Current knowledge about early childhood caries in
the gulf cooperation council with worldwide reflection: scoping review of the
scientific literature (2010–2021). PLOS Global Public Health. (2023) 3(1):e0001228.
doi: 10.1371/journal.pgph.0001228

2. Anil S, Anand PS. Early childhood caries: prevalence, risk factors, and prevention.
Front Pediatr. (2017) 5:157. doi: 10.3389/fped.2017.00157

3. Arora A, Schwarz E, Blinkhorn AS. Risk factors for early childhood caries in
disadvantaged populations. J Investig Clin Dent. (2011) 2(4):223–8. doi: 10.1111/j.
2041-1626.2011.00070.x

4. Early childhood caries: IAPD Bangkok declaration. Int J Paediatr Dent. (2019) 29
(3):384–6. doi: 10.1111/ipd.12490

5. Chanpum P, Duangthip D, Trairatvorakul C, Songsiripradubboon S. Early
childhood caries and its associated factors among 9–18-month old exclusively
breastfed children in Thailand: a cross-sectional study. Int J Environ Res Public
Health. (2020) 17(9):3194. doi: 10.3390/ijerph17093194

6. Kirthiga M, Murugan M, Saikia A, Kirubakaran R. Risk factors for early
childhood caries: a systematic review and meta-analysis of case control and cohort
studies. Pediatr Dent. (2019) 41(2):95–112.

7. Recently published WHO implementation manual maps positive path to combat
early childhood caries | FDI 2023. Available online at: https://www.fdiworlddental.org/
recently-published-who-implementation-manual-maps-positive-path-combat-early-
childhood-caries (accessed December 26, 2023).

8. World Health Organization. Ending childhood caries 2019. Available online at:
https://iris.who.int/bitstream/handle/10665/330643/9789240000056-eng.pdf (accessed
December 26, 2023).

9. Al-Mendalawi MD, Karam NT. Risk factors associated with deciduous tooth
decay in Iraqi preschool children. Avicenna J Med. (2014) 4(01):5–8. doi: 10.4103/
2231-0770.127414

10. Kabil NS, Eltawil S. Prioritizing the risk factors of severe early childhood caries.
Dent J. (2017) 5(1):4. doi: 10.3390/dj5010004

11. He S, Choong EKM, Duangthip D, Chu CH, Lo ECM. Clinical interventions to
prevent early childhood caries: a systematic review with network meta-analysis. Int
J Paediatr Dent. (2023) 33(5):507–20. doi: 10.1111/ipd.13055
12. Chen KJ, Gao SS, Duangthip D, Lo EC, Chu CH. Prevalence of early childhood
caries among 5-year-old children: a systematic review. J Investig Clin Dent. (2019) 10
(1):e12376. doi: 10.1111/jicd.12376

13. Van Chuyen N, Van Du V, Van Ba N, Long DD, Son HA. The prevalence of
dental caries and associated factors among secondary school children in rural
highland Vietnam. BMC Oral Health. (2021) 21:1–7. doi: 10.1186/s12903-021-
01704-y

14. Kubota Y, San Pech N, Durward C, Ogawa H. Early childhood caries status and
its associated factors among young children in a rural area of Cambodia. Pediatr Dent
J. (2020) 30(1):17–23. doi: 10.1016/j.pdj.2019.11.003

15. Myint ZCK, Zaitsu T, Oshiro A, Ueno M, Soe KK, Kawaguchi Y. Risk indicators
of dental caries and gingivitis among 10–11-year-old students in Yangon, Myanmar.
Int Dent J. (2020) 70(3):167–75. doi: 10.1111/idj.12537

16. Özen B, Van Strijp A, Özer L, Olmus H, Genc A, Cehreli SB. Evaluation of
possible associated factors for early childhood caries and severe early childhood
caries: a multicenter cross-sectional survey. J Clin Pediatr Dent. (2016) 40
(2):118–23. doi: 10.17796/1053-4628-40.2.118

17. Duangthip D, Gao SS, Lo ECM, Chu CH. Early childhood caries among 5–6-
year-old children in Southeast Asia. Int Dent J. (2017) 67(2):98–106. doi: 10.1111/
idj.12261

18. Aung EE, Maung K, Zaitsu T, Kawaguchi Y. An overview of oral health situation
and challenges in Myanmar. Asian J Res Med Med Sci. (2019) 1(1):1–10.

19. Thwin KM, Tun TZ, Kaneko N, Nohno K, Ogawa H. Clinical and microbial
evaluation of dental caries Status and associated factors among primary
schoolchildren in Myanmar: a cross-sectional study. Asia Pac J Public Health.
(2022) 35(1):42–9. doi: 10.1177/10105395221139347

20. Ministry of Health and Sports tRotUoM. Myanmar National Health Plan; 2017–
2021. (2017). Available online at: https://www.aidsdatahub.org/resource/myanmar-
national-health-plan-2017-2021 (accessed December 26, 2023).

21. Thwin KM, Ogawa H, Phantumvanit P, Miyazaki H, Songpaisan Y, Maung K.
Dental caries in the Myanmar population: findings from the first national oral
health survey in 2016–2017. Community Dent Oral Epidemiol. (2023) 51
(6):1266–75. doi: 10.1111/cdoe.12896
frontiersin.org

https://www.frontiersin.org/articles/10.3389/froh.2024.1278972/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/froh.2024.1278972/full#supplementary-material
https://doi.org/10.1371/journal.pgph.0001228
https://doi.org/10.3389/fped.2017.00157
https://doi.org/10.1111/j.2041-1626.2011.00070.x
https://doi.org/10.1111/j.2041-1626.2011.00070.x
https://doi.org/10.1111/ipd.12490
https://doi.org/10.3390/ijerph17093194
https://www.fdiworlddental.org/recently-published-who-implementation-manual-maps-positive-path-combat-early-childhood-caries
https://www.fdiworlddental.org/recently-published-who-implementation-manual-maps-positive-path-combat-early-childhood-caries
https://www.fdiworlddental.org/recently-published-who-implementation-manual-maps-positive-path-combat-early-childhood-caries
https://iris.who.int/bitstream/handle/10665/330643/9789240000056-eng.pdf
https://doi.org/10.4103/2231-0770.127414
https://doi.org/10.4103/2231-0770.127414
https://doi.org/10.3390/dj5010004
https://doi.org/10.1111/ipd.13055
https://doi.org/10.1111/jicd.12376
https://doi.org/10.1186/s12903-021-01704-y
https://doi.org/10.1186/s12903-021-01704-y
https://doi.org/10.1016/j.pdj.2019.11.003
https://doi.org/10.1111/idj.12537
https://doi.org/10.17796/1053-4628-40.2.118
https://doi.org/10.1111/idj.12261
https://doi.org/10.1111/idj.12261
https://doi.org/10.1177/10105395221139347
https://www.aidsdatahub.org/resource/myanmar-national-health-plan-2017-2021
https://www.aidsdatahub.org/resource/myanmar-national-health-plan-2017-2021
https://doi.org/10.1111/cdoe.12896
https://doi.org/10.3389/froh.2024.1278972
https://www.frontiersin.org/journals/oral-health
https://www.frontiersin.org/


Min et al. 10.3389/froh.2024.1278972
22. Nomura Y, Maung K, Kay Khine EM, Sint KM, Lin MP, Win Myint MK, et al.
Prevalence of dental caries in 5-and 6-year-old Myanmar children. Int J Dent. (2019)
28:1–7. doi: 10.1155/2019/5948379

23. Oo TH, Tianviwat S, Thitasomakul S. Oral health system in Myanmar: a
review. J Int Soc Prev Community Dent. (2021) 11(3):231. doi: 10.4103/jispcd.
JISPCD_438_20

24. Government of Myanmar/United Nation U. The 2014 Myanmar Population and
Housing Census—Thematic Report on Population Dynamics—Census Report.
(2016). p. 4-E.

25. WHO. Oral Health Surveys: Basic Methods. World Health Organization (2013).
Available online at: https://www.who.int/publications/i/item/9789241548649 (accessed
December 26, 2023).

26. Abanto J, Carvalho TS, Mendes FM, Wanderley MT, Bönecker M, Raggio DP.
Impact of oral diseases and disorders on oral health-related quality of life of
preschool children. Community Dent Oral Epidemiol. (2011) 39(2):105–14. doi: 10.
1111/j.1600-0528.2010.00580.x

27. Chen KJ, Gao SS, Duangthip D, Lo ECM, Chu CH. Early childhood caries and
oral health care of Hong Kong preschool children. Clin Cosmet Investig Dent. (2019)
11:27. doi: 10.2147/CCIDE.S190993

28. Liu M, Song Q, Xu X, Lai G. Early childhood caries prevalence and
associated factors among preschoolers aged 3–5 years in Xiangyun, China: a
Frontiers in Oral Health 07
cross-sectional study. Front Public Health. (2022) 10:959125. doi: 10.3389/fpubh.
2022.959125

29. Gao SS, Duangthip D, Lo ECM, Chu CH. Risk factors of early childhood caries
among young children in Hong Kong: a cross-sectional study. J Clin Pediatr Dent.
(2018) 42(5):367–72. doi: 10.17796/1053-4625-42.5.8

30. Chen J, Duangthip D, Gao SS, Huang F, Anthonappa R, Oliveira BH, et al. Oral
health policies to tackle the burden of early childhood caries: a review of 14 countries/
regions. Front Oral Health. (2021) 2:670154. doi: 10.3389/froh.2021.670154.
eCollection 2021

31. Ngoc VTN, Chu D-T, Le D-H. Prevalence of early childhood caries and its
related risk factors in preschoolers: result from a cross sectional study in Vietnam.
Pediatr Dental J. (2017) 27(2):79–84. doi: 10.1016/j.pdj.2017.03.001

32. American Academy of Pediatric Dentistry A. Policy on early childhood caries
(ECC): consequences and preventive strategies. Pediatr Dent. (2022):90–3.

33. Duangthip D, Chen KJ, Gao SS, Lo ECM, Chu CH Early childhood caries among 3–
5-year-old children in Hong Kong. Int Dent J. (2019) 69(3):230–6. doi: 10.1111/idj.12455

34. Hong L, Levy SM, Warren JJ, Broffitt B. Infant breast-feeding and childhood
caries: a nine-year study. Pediatr Dent. (2014) 36(4):342–7.

35. Detsomboonrat P, Pisarnturakit PP. Dental caries and related oral health factors
among 9–18 month old Thai children. Southeast Asian J Trop Med Public Health.
(2015) 46(4):786–97.
frontiersin.org

https://doi.org/10.1155/2019/5948379
https://doi.org/10.4103/jispcd.JISPCD_438_20
https://doi.org/10.4103/jispcd.JISPCD_438_20
https://www.who.int/publications/i/item/9789241548649
https://doi.org/10.1111/j.1600-0528.2010.00580.x
https://doi.org/10.1111/j.1600-0528.2010.00580.x
https://doi.org/10.2147/CCIDE.S190993
https://doi.org/10.3389/fpubh.2022.959125
https://doi.org/10.3389/fpubh.2022.959125
https://doi.org/10.17796/1053-4625-42.5.8
https://doi.org/10.3389/froh.2021.670154
https://doi.org/10.1016/j.pdj.2017.03.001
https://doi.org/10.1111/idj.12455
https://doi.org/10.3389/froh.2024.1278972
https://www.frontiersin.org/journals/oral-health
https://www.frontiersin.org/

	Early childhood caries and its associated factors among 5-years-old Myanmar children
	Introduction
	Materials and methods
	Study design
	Clinical examination and questionnaire
	Data analysis

	Result
	Discussion
	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	Supplementary material
	References


