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-Abstract-

The prevalence of severe early childhood 
caries and associated oral health knowledge 
and behaviors of caregivers in Ulaanbaatar, 

Mongolia

Khaliunaa Enkhbold,
Department of Pediatric dentistry,

Graduate school, Seoul National University
(Directed by Young Jae Kim, DDS, PhD)

Introduction: The greatest proportion of children with dental problems in 

Mongolia is affected by severe early childhood caries(S-ECC). Since caregivers play main

roles in encouraging oral hygiene for their children, it is important to evaluate level of

caregivers’ knowledge of and behavior toward children’s oral health. The aim of this study 

is to investigate the prevalence of S-ECC and to evaluate caregivers’ knowledge of and 

behavior toward children’s oral health in Ulaanbaatar.

Methods: A descriptive, cross-sectional design was used in this research. A dental 

examination performed on 400 children aged 2-5 years from two areas of Ulaanbaatar, 

Mongolia. Self-reported questionnaire survey was collected from their caregivers. The chi-

square test, Mann-Whitney U test, Pearson’s correlation test and Multiple regression 

analysis were performed using the SPSS 21.0 program.

Results: From all caregivers of 400 children, 363 completed the questionnaire 

survey. The prevalence of S-ECC was 66.4% with  mean deft is 5.88 (±4.255) and defs
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index is 8.96 (±7.901). Majority of the caregivers answered true or strongly agreed on most 

of the questions with high percentage (50% or more) response.

The defs index has positive relationship with age of children (r=0.219, p=0.00), 

while negative relationship with caregivers’ behavior toward children’s oral health (r=-

0.137, p=0.009). Multiple regression analysis indicated that  defs index is negatively 

correlated with behavior (p=0.016). 

Conclusion: This result indicates that very high caries prevalence and severity 

among 2-5 year olds children in two areas of  Ulaanbaatar, Mongolia. Most caregivers had 

relatively good knowledge of children’s oral health, even though their children were 

affected by dental caries. The parents’ practice of checking their children’s mouth is the 

associated with the defs index.  Additionally, even tough caregivers have an abundant 

knowledge of  children’s oral health, change of caregivers’ behavior for a effective practices 

is necessary.

Keywords : early childhood caries(ECC), severe early childhood caries(S-ECC), caregiver, 

oral health knowledge, behavior.

Student No: 2014-25270
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I. INTRODUCTION

1.1. Background of the research. 

In Mongolia, most parents have traditionally neglected deciduous teeth problems

because of the myth that “milk teeth are just temporary ones”. Recently, caregivers have

changed their attitude toward preschool children’s oral health following the development of 

pediatric dentistry in Mongolia. Nevertheless, the prevalence of early childhood caries (ECC)

is steadily increasing 1-4  and we assume that one of the main reason is lack of caregivers’ 

basic knowledge of and behavior toward preschool children’s oral health. The greatest 

proportion     of children with dental problems in Mongolia is affected by severe early 

childhood caries(S-ECC). The American Academy of Pediatric Dentistry currently defines 

S-ECC: “ Any sign of smooth surface caries in children younger than 3 years. In addition, 

the children aged 3-5 years as one or more cavitated, extracted (due to caries), or filled 

surfaces in primary maxillary teeth or as a decayed, extracted, or filled surface with a score

≥ 4 at age 3 years, ≥ 5 at age 4 years, or ≥ 6 at age 5 years.”5. The consequences of untreated 

caries in children include increased risk for developing new carious lesions in both primary 

and permanent dentitions5. Furthermore, there is strong evidence of a positive relation 

between untreated S-ECC and failure to thrive, delayed social and intellectual development 

and impaired oral health-related quality of life 5,6. Treatment of ECC involves many issues. 

It requires time and money of both caregiver and child. The treatment approach focuses on 

the restoration rather than prevention and addressing the underlying contributory causes of 

ECC largely preventable 7. One key factor that should be taken into consideration is that it 

can be prevented, controlled, or even reversed8. Since parents play central role in giving 
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children the information of oral health and encouragement needed for a healthy life 9, the 

earliest form of prevention can be achieved by educating parents and primary caregivers 

about children’s oral health and related problems 10.

It is proven that caregivers affect their children’s oral health and oral health-related 

behaviors 11. According to the health belief model theory, regarding oral health conditions

such as ECC, the primary caregiver must realize that the child is susceptible to dental caries; 

that primary teeth are important and dental caries is a serious threat to them; and that dental 

caries can be prevented12.  Without basic knowledge of caries risk factors, the importance of 

the deciduous teeth and oral maintenance, it is difficult to engage effective caries prevention 

strategies 13; furthermore, promoting parental knowledge and attitudes can influence their 

children’s oral health behavior and status in a positive way 14. 

Considerable research has been performed among preschoolers to determine the 

importance of parents’ oral health-related knowledge and behavior14-17.  To date , one study

carried out in  Mongolia, concentrating on the risk factors relating with ECC, found that 

higher and earlier caries occurrence in children in Ulaanbaatar, especially in its central area,

was related to high intake of sweets, poor oral hygiene and mutans streptecocci(S.mutans) in 

dental plaque2. However, the prevalence of S-ECC and the knowledge and behavior among 

these caregivers’ concerning children’s oral health were not evaluated.
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1.2. Motivation of study

The motivations for this research were as follows:

· Since children under age of 5 spend time mostly with their parents, especially with 

their mother, in Ulaanbaatar it is necessary to investigate primary caregivers’

knowledge of and behavior toward their children’s oral health, due to the steadily 

increasing prevalence of S-ECC. 

· Pediatric dentistry faces many difficulties. In Mongolia, most dental have operate

treatment rooms for preschool children, however, not all dentists are trained to 

deal with children and many general practitioners are not keen to treat young 

children. Treatment under general anesthesia is not available and recurrence rates 

of conventional treatment are high, thus requiring retreatment. Therefore, the best 

approach to decrease the prevalence of ECC is prevention.

· In 2012 in Mongolia, through the “Healthy child” campaign, 816941 children

under the age of 18 underwent dental preventative check. 22680 children had 

ECC18. This campaign is example of that basic knowledge about pre-school 

children’s oral health can be delivered on a nation-wide basis and primary 

prevention can be achieved by educating caregivers.

· Caregivers’ behavior toward children’s oral health has been widely studied in 

developed countries. Considering that the attitudes and behavior status regarding

pediatric dentistry in Mongolia, most of the population still think that “baby teeth 

are no important”, these kind of attitude cannot be changed in a short term. This

study regarding primary caregivers’
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knowledge of and behavior toward preschool children’s oral health, can potentially 

contribute to changing parents’ attitudes and behavior in this matter.

1.3. Research purpose

The aims of this study are:

· To investigate the prevalence of S-ECC in Ulaanbaatar, Mongolia

· To evaluate the primary caregivers’ knowledge of and behavior toward children’s

oral health

· To examine the relationships between the caregivers’ knowledge of and behavior 

toward children’s oral health status 
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II. LITERATURE REVIEW

2.1. Severe early childhood caries (S-ECC)

Early childhood caries has been a major public health problem for many years and

continues to be so, affecting normal growth and development as well as the social 

adaptation of young children 19. Early childhood caries is five times more widespread than 

asthma 20, seven times more common than hay fever, and 14 times more common than 

chronic bronchitis21. In England and USA, the prevalence of ECC has been documented to 

vary between 39.6% and 33%, respectively 22, and recent estimates show that the prevalence 

has increased, particularly in low socioeconomic status families where prevention and 

treatment services are often insufficient 23. The prevalence of ECC in Seoul including that 

in children 6-59 months of age was 56.5%, and that of S-ECC was 47% 24, the prevalence 

of ECC was 47.5% and that of S-ECC was 34.8% in Ulsan, Korea . Another study indicated 

that the prevalence of ECC was 56% and 68.97% in Taiwan and southern Taiwan, 

respectively 25. A comprehensive review including studies from Europe, Africa, Asia, the

Middle East and North America revealed that the prevalence of ECC in developing 

countries and in disadvantaged groups globally could be as high as 70% 26. The prevalence 

of S-ECC is varied between countries such as in India, Taiwan, South Korea, Turkey and 

Brazil is 59%27, 44.81%28, 34,8%29, 69.8%30 and 36%31, respectively. Studies conducted in  

Mongolia, found earlier and higher levels of caries in children in Ulaanbaatar, such as the 

prevalence of 29% and 59%  in 6-18 and 19-30 months olds1, respectively; the prevalence 

of caries and mean dmft of children in the age range 3-5 years old was 79.2%, with a mean 

dmft of 4.94. Moreover, one study that performed caries activity testing on Mongolian and 
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Japanese children showed the prevalence of 92.4% in Mongolian preschool children with a 

mean dmft of 6.65±4.453. Another study on the prevalence of ECC carried out in two areas 

of Ulaanbaatar (urban and suburban area) in 2009 found the prevalence of 72%2. 

S-ECC is particular form of ECC affecting the primary dentition, with lesions 

developing rapidly and occuring on oral surfaces generally considered to be at low risk for 

caries 32. A variety of terms have been used to describe this condition: (1) baby bottle tooth 

decay32-35; (2) nursing caries 36-39, (3) nursing bottle syndrome; (4) milk bottle syndrome; (5) 

bottle mouth caries 40; and (6) early childhood caries (ECC) 41-44. In 1998, the National 

Institute of Dental and Craniofacial Research (NIDCR) proposed S- ECC as the term most 

suited to defining this caries pattern 45. 

Dental caries is a chronic and transmissible disease 19, the main etiological factors 

being; 1) cariogenic bacteria in particular Streptococcus mutans and Streptococcus sobrinus

46, 2) fermentable carbohydrates, 3) a susceptible tooth and host and 4) time 47. ECC is

reflected by its multifactorial characteristics, whereby microbiological factors are the 

predominant influence, in addition, childhood risk for caries is influenced by various socio-

demographic, psycho-social, biological and behavioral factors 48,49 including family income, 

diet, oral hygiene practices, and fluoride exposure50,51. Studies using phenotyping or 

genotyping methods strongly suggest that the mother is the primary source of infection for

children. Incorrect feeding practices by mothers or caregivers increase the risk for the 

development of early childhood caries in infants and toddlers, by promoting the early 

establishment of S. mutans in the oral cavity 52. 
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Scientific evidence strongly suggests that the development of ECC occurs in three 

stages. The first stage is characterized by primary infection of the oral cavity with S.mutans. 

The second stage is characterized by the accumulation of these organisms to pathogenic 

levels because of frequent and prolonged exposure to cariogenic substrates. And finally, a 

rapid demineralization and cavitation of enamel occurs resulting in rampant dental caries. S-

ECC is a form of dental caries, that has several unique characteristics in the mouths of 

young children 53, such as newly established bacterial flora, immaturity of the host defense 

system, low resistance of the newly emerged tooth surface, as well as extremes in the 

dietary substrate component may be responsible for accelerating the biological process of 

caries development among young children 19. According to clinicians and researchers, this

reflects a clinical situation of rampant caries among young children, affecting the 

labial/lingual surfaces of primary maxillary incisors. This pattern of caries development is 

characteristic of severe ECC and has long been used as case definition in studies and in the 

clinical setting. However, detecting only proximal lesions in the maxillary incisors is also 

indicative of S-ECC. 

Severely decayed teeth result in a higher risk of new carious lesions, and emergency 

room visits. Odontogenic infections as a consequence of untreated dental caries is the most 

frequent reason for the hospitalization of young children and emergency room visit. This 

result in increased treatment cost and time 54,55, delayed or insufficient physical development 

(especially in the child’s height and/or weight), loss of school days and increased number of 

days with restricted activity, causing discomfort, pain, sleeping problems and a diminished 

ability to learn 56,57. 
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Most patients receive dental care under routine conditions in a conventional office 

environment58; however, with all of its potential complications, the level of cooperative 

behavior of babies and preschool children is less than ideal59 which makes treatment 

outcome unsatisfactory. Contemporary clinical management of ECC is often accomplished 

using general anesthesia 53.

More recently, researchers have started to demonstrate the impact of severe dental 

caries and its treatment on a child’s quality of life (QOL) 60,61; and the perceived outcomes 

and parental satisfaction following dental rehabilitation of children with caries under general 

anesthesia 62,63. Study results were relatively positive in that parents perceived an 

improvement in their child’s QOL following comprehensive dental rehabilitation under 

general anesthesia, especially that pertaining to reduction in pain and improved eating and 

sleeping pattern.. In case of Mongolian, pediatric dentists have mostly use conventional 

methods, plus contemporary approach of treatment not available at this time. 

Therefore, care for the primary dentition of preschool children is mainly the 

responsibility of the parents 64, because children under the age of 5 years generally spend 

most of their time with parents and guardians 65. The most significant method used to 

prevent caries from early childhood caries is to educate and change the behavior of parents 

toward their children’s oral health. Parents help to define oral health practices early in their 

child’s life and also when to establish regular dental care. Their knowledge, beliefs, and 

self-efficacy help determine to what extent they engage in oral health-promoting behaviors

66,67. 
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2.2. Caregivers’ knowledge of and behavior toward children’s oral 

health

The primary caregiver has the most important role in giving children the information 

and reinforcement needed for a healthy life 9. Parents’ oral health knowledge influences

their children’s oral health 68,69,  to impact this   positively to their children 14,69 the main

caregivers must be aware of the risk factors of early childhood caries. These factors 

include understanding the relationship between the microbiology of caries70, prolonged or 

at-will breast feeding, prolonged/ frequent/nocturnal bottle feeding, family size or the 

child’s birth order, oral hygiene practices, dietary habits, and timing/reason for child’s first 

dental visit 36. 

Education of parents alone is not enough to meet the aim of decreasing the 

prevalence of ECC, a recent study showed parental knowledge to be associated with oral 

health behavior 71. In the case of children, we must also consider the lifestyle of their 

caregivers 8 indeed, the adoption of good oral health habits in childhood often takes place at 

home with the parents, especially the mother, providing the primary model for behavior 72. 

It has been confirmed that caregivers influence their children’s oral health and oral health-

related behaviors, mainly through their own oral health-related behaviors, knowledge, and 

attitudes73,74.

Health educational programs have traditionally been based upon the theory that 

acquiring new knowledge will alter attitudes and lead to a change in behavior. Nonetheless, 

a linear relationship between knowledge, attitude, and behavior seems simple because 

external factors such as environmental, social, and family circumstances strongly influence 
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human behavior, as suggested by behavioral theories 75. For instance, most studies of caries 

that include measures of caregivers’ knowledge of the behavioral risks have shown that 

caregivers usually know that bottle use and high sugar intake increase the risk of caries in 

their children 76, 77, 78, 79, 80. Parents who have high scores on dental knowledge usually 

have children with high caries levels 38 which shows that even though caregivers have

sufficient knowledge and information about the child’s oral health they tend not to achieve 

effective practice in real life. According to the Health Belief Model(HBM),  first proposed 

in the 1950's by Hockbaum, and adopted in the 1970's by the United States Public Health 

Service, individuals having better information make better health decisions and people will 

find it worthwhile to keep an open mind when making health related decisions81. A person 

who is prepared to accept new concepts, will have a his or her own better understanding of 

self. With a better understanding of how and why they make choices, individuals will be 

much better able to make them intelligent, independent, and mature. The HBM is a staged 

theory, with each step in the decision making process dependent on the previous decision or 

belief. According to this theory, an individual must believe that she or he is susceptible to a 

condition; that the condition is serious; that there is a successful intervention for the 

condition; and that he/she can overcome all barriers for using the intervention 81. Applying 

this theory to an oral health condition such as early childhood caries, the primary caregiver 

must believe that the child is susceptible to dental caries; that primary teeth are important 

and dental caries is a serious threat to them; that dental caries can be prevented; must be 

willing to limit the child's exposure to fermentable carbohydrates, and must assist the child 

in practicing good oral hygiene 12.
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However it is  difficult to change someone’s behavior in one day, due to many 

reasons, such as “culture 82, beliefs and previous experience”. Culture , in this context, is 

defined as the shared system of values, beliefs, traditions, behavior, and verbal and non-

verbal patterns of communication that holds a group of people together and distinguishes

them from other groups 83,84. Studies in other countries show that cultural beliefs regarding 

health and disease can influence accessing dental care. For example, in Mongolia, the 

existence of the traditional Mongolian health care provider, is congruent with the holistic 

view, where the oral cavity is an integral part of the whole body. In this cultural context, 

home remedies would be the first modality for dental disease management and ‘professional’ 

dental treatment would be delayed or avoided unless the home remedy was ineffective and 

traditional belief such “milk teeth are not important” are the first thought of most caregivers,

especially in the case of grandparents82. In order to change this kind of beliefs, it is 

necessary to study and to indicate the level of caregivers’ level of and behavior toward 

preschool oral health among Mongolian holistic healers.



12

III. METHODOLOGY

3.1. Research design

This study used a descriptive, cross-sectional design to evaluate the prevalence of S-

ECC of preschool children and to define relationship between caregivers’ knowledge of and 

behavior toward children’s oral health status in Ulaanbaatar, Mongolia.

3.2. Research population 

400 children from two areas (urban and suburban) of Ulaanbaatar, Mongolia were 

examined and questionnaire was collected from their caregivers. 

The inclusion criteria for the participants were: a. child is between 2-5 years old,  b. 

without medical problems, mental or physical disabilities, c. caregivers are willing to 

participate. There was no specific inclusion criteria for caregivers. Those who refused to 

participate for any reason were excluded without any judgment or penalty. 

3.3. Research settings

The data were collected from three kindergartens located in urban and suburban areas of 

Ulaanbaatar, Mongolia. All three kindergartens are state owned. 

- Kindergartens 16 and 149 are located in Sukhbaatar, considered in urban area and 

each has four classes according to the age of preschool children (one each for 2,3,4 

and 5 year olds). 
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- Kindergarten 109 is located in Dambadarjaa, considered in suburban area, has six

classes.(two classes for 2 years olds, one class each for 3 and 4 year olds and two 

classes for 5 year olds).

3.4. Research instruments

· Dental examination:

Dental examination was performed by one dentist using a mirror, explorer and probe 

under natural lighting  in classroom with one assistant helping  to record examination results.

Children were examined in the supine position except for some younger or uncooperative 

children who were examined using the “knee-to-knee” method with the help of teacher

(Fig.1).

The teeth were cleaned by cotton swab and no radiographs were taken. The caries indices 

were recorded in each tooth diagnosis based on defs (decayed, extracted, filled surfaces)

Fig.1. Dental examination procedure
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index. A diagnoses of S-ECC was made as defined by the American Academy of Pediatric 

Dentistry 5.

· Questionnaire survey

The questionnaire survey was modeled on a previously published study tool10,85 with

approval. The modification was made based on literatures. An eighteen item self report 

questionnaire, explored caregivers’ knowledge of and behavior toward children oral health.

The knowledge item is scored on a negative marking86, correct responses were scored 1, 

whereas incorrect responses were scored as -1. If caregivers respond don’t know receives 0 

point. Scores were allocated for each response and a total scores calculated for each 

participant. The maximum possible score obtainable was 10. The behavior item is rated on a

5 point Likert scale87. Total scores calculated for each participant can range from 8 to 40, 

with higher scores indicating positive behavior toward children’s oral health. A section for

socio demographic data was included at the beginning of the questionnaire to investigate the

demographic status, educational level, occupation of the caregivers and relationship with 

child. In order to utilize tools that were operate theoretically and technically equivalent to, 

and culturally and linguistically appropriate for the target population, translation from 

source language (English) to the target language (Mongolian) went through the process of 

the forward and backward translation model 88.

3.5. Data collection procedure 

The research procedure was initiated in February 2016  by means of a dental 

examination and questionnaire. A few days before dental examination, we obtained 
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approval by the school chairman and informed consent from caregivers’ through each class 

teacher. Dental examinations were done in the classroom, after every examination each 

child was awarded a sticker for an encouragement, followed by supervised tooth brushing. 

Most caregivers were pleasant to complete the questionnaire survey since explanation of the 

importance of study was enough. The questionnaire given to the same caregivers whose

children previously underwent dental examination.

3.6. Data analysis 

Caregivers’ responses were matched with result from each child’s dental examination

chart. The data were analyzed using SPSS 21.0 software. Statistical analyses included

descriptive statistics, Chi-square analysis, nonparametric Mann-Whitney U test, ANOVA, 

Bivariable Correlation test and Multiple regression test. The significance level was set at p 

value of 0.05.  

3.7. Ethical consideration

The entire procedure was conducted after obtaining permission from the Institution 

Review Board of the Seoul National University(IRB, SD-20160013), and informed consent 

was provided by parent or caregiver before obtaining study.
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IV. FINDINGS AND ANALYSIS

4.1. Socio-demographic factors analysis

From all caregivers of 400 children, 363 completed the questionnaire survey. The 

number (N=37) of questionnaires were excluded due to not being fully completed, or

refused to participate.

Table 1 shows that caregivers’ socio-demographic status, the majority (63.9%) of 

the participants were female. 44.1% of participants were 20 - 30 years old and 46.6% were 

31-40 years old. 

Eighthy three (83.5%) participants completed university as their highest degree (Bachelor)

of education. Among the participants, 32.5% of participants work at private company. Also 

26.4% of participants provided their responses under “Other” occupation selection, who 

were mostly women who stay home taking care of their children.

The majority (61.4%) of participants were mothers.
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Item N % Total(%)

Gender

Male 131 36.1 % 363
(100%)Female 232 63.9 %

Age 

20-30 160 44.1 %

363
(100%)

31-40 169 46.6 %

41-50 26 7.2 %

51-60 8 2.2 %

Education 

Secondary education or below 27 7.4 % 

363
(100%)

Collegiate 303 83.5 %

Higher than collegiate 33 9.1 %

Occupation 

Civil servant 64 17.6 %

363
(100%)

Staff at private company 118 32.5 %

Private business 85 23.4 %

Other 96 26.4 %

Relationship 
with child

Mother 223 61.4 %

363
(100%)

Father 124 34.2 %

Grandparents 10 2.8 %

Other(siblings) 6 1.7 %
Table 1. Socio-demographic status of caregivers
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4.2. The prevalence of S-ECC

Table 2 shows the prevalence of dental status related demographic status of children. 

The prevalence of S-ECC was 66.4%.  Mean deft index was 5.88(±4.255) and defs index 

was 8.96 (±7.901).  

Among the participants 50.4% were male and 49.6% were female. Thirty three percent 

(33.9%) of participants were 3 year old. Sixty seven (67.2%) of participants were educating

in kindergarten where located in suburban area, while 32.8% were in urban area. The 

prevalence of S-ECC was 17%  in 2 year olds, 31.9% in 3 year olds, 29% in 4 year olds, 

21.9% in 5 year olds.

Chi-square test shows 51.5% of participants with S-ECC were female, no statistical

significant was found. According to age item, majority (31.9%) participants with S-ECC 

were 3 year olds, statistical significant with p-value=.044. The majority (63.5%) of 

participants with S-ECC from suburban area, statistical significant was not found.
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Caries free            ECC             S-ECC               Total
p-value

                                                                          N        %

Gender
Male                    22                     44         117(48.5)       183     50.4

.057

Female               9                       47        124(51.5)        180    49.6

Age

2                          11                     19        41(17%)         71     19.6

.044*
3                          14                     32         77(31.9%)         123   33.9

4                           3                      25         70(29%)          98     27.0

5                           3                      15          53(21.9%)          71    19.6

Location of 
Kindergarten

Central               10                      21       88(36.5%)        119  32.8

.067

Suburban          21                     70        153(63.5 %)      244  67.2

Total prevalence
(%)

                       31(8.5%)      91 (25.1%)   241(66.4%)        363  100

* p -value ≤0.05
a Analysis by Chi-square test
Table 2. Dental status related demographic status of children
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Figure 2. shows a comparison of the prevalence regarding ECC with previous

studies1-4 that conducted in Ulaanbaatar, Mongolia. Our result shows the prevalence of ECC 

was 91.5% .

Fig.2.  Comparison of the prevalence of ECC with previous studies in Ulaanbaatar, Mongolia
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As we seen In table 2, Chi-square test shows statistically significant relationship

between the dental status and age of children, further, In table 3 Mann-Whitney U test

shows no significant differences of defs index in age of child between two areas. As age 

increased, a gradual increase in the number of children with multiple caries teeth were 

observed. 

Age

(years)
Area N

Prevalence of 

S-ECC(%)
p-value

Mean defs

(±SD)

2

Urban 29 19 (65.5%)

.322

6.34(5.136)

Suburban 42 22 (52.4%) 5.74(4.586)

Total 71 41 (57.7%) 5.99(4.791)

3

Urban 39 28(71.8%)

.193

7.59(5.495)

Suburban 84 49(58.3%) 7.69(6.748)

Total 123 77(62.6%) 7.66(6.355)

4

Urban 27
23(85.2%)

.057

11.96(10.2)

Suburban 71
47(66.2%)

11.25(9.802)

Total 98
70(71.4%)

11.45(9.865)

5

Urban 24
18(75%)

.923

9.71(6.856)

Suburban 47
35(74.5%)

11.30(9.120)

Total 71
53(74.6%)

10.76(8.407)

Total

Urban 119 88 (73.9%)

.054

8.71(7.244)

Suburban 244 153(62.7%) 9.09(8.213)

Total 363 241 (66.4%) 8.96(7.901)

* p-value ≤0.05

aAnalysis by Mann-Whitney U test

Table 3. The differences in caries experience between the two areas
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4.3. The response of questionnaire survey from caregiver’s

In table 4,5 shows response rate of caregivers’ that majority of the caregivers agreed on 

most of the question with high percentage response, such as ‘baby teeth are important 

(88.7%), ‘brushing baby’s teeth is important for oral health’ (96.7%), ‘children should see 

dentist periodically’ (92%), ‘caregivers examine child’s mouth often’ (80.7 %) and majority 

of caregivers strongly agreed that ‘they understand importance of tooth decay prevention’

(90.1%). ‘caregivers understand importance of tooth decay prevention’

There seemed to be a reasonable number of caregivers who were unsure whether to 

agree or disagree, such as  majority (54.3%) of the caregivers answered that they don’t 

know ‘nursing bottle feeding can influence deciduous teeth’. Furthermore, 158 caregivers

(43.5%) didn’t know about ‘babies without teeth need mouth cleaning’ and ‘using fluoride 

toothpaste helps prevent tooth decay’ (33.6%). 

In behavior item caregivers disgreed on few question with high percentage, such as 

‘ I clean/brush child’s teeth as soon as the teeth erupt’ (30.9%) and ‘ I take my child to 

dentist before 1 year old’ (42.4%). It was shown that parents are not aware of how much the 

infant’s oral health is important due to the reason (62%) that “child is too young” or 

“doesn’t have enough teeth”.
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Item
Caries 

free
ECC S-ECC Total(%)

Baby teeth are important

False 1 1 1 3(0.8%)

Don’t 
know 1 7 30 38(10.5%)

True 29 83 210 322(88.7%)

Problems with baby teeth will affect 
adult teeth

False 0 3 7 10(2.8%)

Don’t 
know 6 17 46 69(19%)

True 25 71 188 284(78.2%)

Dental caries could affect a child’s 
health

False 0 1 2 3(0.8%)

Don’t 
know 3 13 22 38(10.5%)

True 28 77 217 322(88.7%)

Babies without teeth need mouths 
cleaned

False 1 6 16 23(6.3%)

Don’t 
know 13 45 100 158(43.5%)

True 17 40 125 182(50.1%)

Using fluoride toothpaste helps 
prevent tooth decay

False 3 7 14 24(6.6%)

Don’t 
know 7 31 84 122(33.6%)

True 21 53 143 217(59.8%)

Brushing your baby’s teeth is 
important for oral health

False 0 1 3 4(1.1%)

Don’t 
know 0 3 5 8(2.2%)

True 31 87 233 351(96.7%)

Frequent snacks (e.g. Candy) is okay 
for child’s teeth

False 25 70 195 290(79.9%)

Don’t 
know 2 14 27 43(11.8%)

True 4 7 19 30(8.3%)

Frequent juice drinking is okay for 
child’s teeth

False 22 65 174 261(71.9%)
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Don’t 
know 6 21 46 73(20.1%)

True 3 5 21 29(8%)

It is good idea to give a nursing bottle 
to relieve discomfort while teething

False 8 32 91 131(36.1%)

Don’t 
know 21 48 128 197(54.3%)

True 2 11 22 35(9.6%)

Children should see dentist 
periodically

False 0 1 4 5 (1.4%)

Don’t 
know 2 6 16 24 (6.6%)

True 29 84 221 334 (92%)

Total 31(8.5%) 91(25.1%) 241(66.4%) 363(100%)

Table 4. Knowledge item response of caregivers
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Item Caries 
free

ECC S-ECC Total(%)

I examine my child’s 
mouth often

Strongly disagree - - - -

Disagree 3 9 29 41(11.3%)

Don’t know 1 2 21 24(6.6%)

Agree 0 1 4 5(1.4%)

Strongly agree 27 79 187 293(80.7%)

I clean/brush child’s 
teeth as soon as the 
teeth erupt 

Strongly disagree - - - -

Disagree 12 25 75 112(30.9%)

Don’t know 4 27 64 95(26.2%)

Agree 15 39 102 156(43%)

Strongly agree - - - -

I supervise my child’s 
tooth brushing

Strongly disagree 1 10 36 47(12.9%)

Disagree - - - -

Don’t know 4 3 25 32(8.8%)

Agree 26 78 180 284(78.2%)

Strongly agree - - - -

I give balanced food to 
my child for the healthy 
growth of teeth

Strongly disagree - - - -

Disagree 4 11 42 57(15.7%)

Don’t know 7 20 67 94(25.9%)

Agree 20 60 132 212(58.4%)

Strongly agree - - - -

I control my child’s 
eating snacks(e.g. 
Candy)

Strongly disagree - - -

Disagree 2 20 29 51(14%)

Don’t know 6 7 42 55(15.2%)

Agree 23 64 170 257(70.8%)

Strongly agree - - - -

I understand importance 
of tooth decay 
prevention

Strongly disagree - - - -

Disagree 0 5 16 21(5.8%)

Don’t know 0 0 8 8(2.2%)

Agree 1 0 6 7(1.9%)

Strongly agree 30 86 211 327(90.1%)

I take my child to 
dentist before 1 year old

Strongly disagree - - - -

Disagree 15 42 97 154(42.4%)

Don’t know 5 22 59 86(23.7%)
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Agree 11 27 85 123(33.9%)

Strongly agree - - - -

I make effort to improve 
my dental health 
knowledge

Strongly disagree - - - -

Disagree - - - -

Don’t know 2 8 25 35(9.6%)

Agree 19 63 121 203(55.9%)

Strongly agree 10 20 95 125(34.4%)

Total 31(8.5%) 91(25.1%) 241(66.4%) 363(100%)

Table 5. Behavior item response of caregivers
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In table 6 shows caregivers’ demographic status toward oral health knowledge and 

behavior. The age of caregivers was significantly related to scores of basic oral health 

knowledge. Caregivers aged 20-30 years old scoring higher (score=7.33) than caregivers 

older than 31 years old(score=6.63). The gender of caregivers showed significant difference 

regarding their knowledge score, that female caregivers score=7.32 point and male 

caregivers score=6.33 point. The relationship with children was showed significant 

difference regarding their knowledge score, that mothers scored higher (score=7.35) than 

fathers(score=6.31).

Demographic status of caregivers
Knowledge total score Behavior total score

N(%)
Mean
(SD)

P value
Mean
(SD)

P 
value

Age 20-30 160(44.1%) 7.33(1.99)

.017*

30.25(3.53)

.435
31-40 169(46.6%) 6.63(2.19) 29.92(4.02)

41-50 26 (7.2%) 6.69(1.80) 30.38(2.88)

51-60 8(2.2%) 7.50(2.0) 29.13(4.58)

Gender Male 131(36.1%) 6.33(2.14)
.001*

30.15(3.99)
.584

Female 232(63.9%) 7.32(1.99) 30.04(3.61)

Education Secondary 
education

27 (7.4%) 5.96(2.56)

.551

29.33(4.4)

.804
Undergraduate 303(83.5%) 7.04(1.99) 30.1(3.66)

Graduate 33 (9.1%) 7.09(2.43) 30.55(3.95)

Occupation Civil servant 64 (17.6%) 7.20(2.01)

.194

30.67(3.4)

.518
Staff at private 
company

118(32.5%) 7.07(1.96) 30.23(3.79)

Private business 85 (23.4%) 6.82(2.06) 29.61(3.81)

Other 96 (26.4%) 6.80(2.34) 29.92(3.84)

Relationship 
with children 

Mother 223(61.4%) 7.35(1.98)

.026*

30.06(3.64)

.688
Father 124(34.2%) 6.31(2.17) 30.01(3.99)

Grandparents 10 (2.8%) 6.60(1.89) 31.40(2.79)

Other/Siblings 6 (1.7%) 7.00(1.79) 30.00(4.09)

*p- value ≤ 0.05
a

ANOVA test

Table 6. The analysis of caregivers’ demographic status toward oral health knowledge and behavior
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4.4. Association between caregiver agreement and dental status of 

children

As shown in Table 7, Bivariate correlation analysis indicates that defs index statistically 

positive and strongly related with age of children (r=.219, p=.000). These relationships 

signify that as age increased, followed by increase a number of children with caries.

Statistically negative correlation between defs index and caregivers’ behavior (r=-.137, 

p=.009).

Caregivers’ behavior were significantly correlated with caregivers’ knowledge (r=.254, 

p=.000) signifies that caregivers who were more positive behavior have a higher level of

knowledge.

defs Age of child Behavior Knowledge

defs
Correlation coefficient - .219** -.137** .-067

p-value .000 .009 .205

Age of child Correlation coefficient - .042 .-116*

p-value .422 .028

Behavior 
Correlation coefficient - .254**

p-value .000

Knowledge
Correlation coefficient -

p-value

**. Correlation is significant at the 0.01 level (2-tailed).

*. Correlation is significant at the 0.05 level (2-tailed).

Table 7. Correlation test of child’s dental status and caregivers’ knowledge and behavior
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The multiple regression analysis was performed in a next step. In table 8 , the result of 

multiple regression analysis indicates that defs index statistically correlated with age of 

children that as age increased a children’s risk of experiencing caries become higher with

1.3 times. 

Correspondingly, defs index found to be negatively correlated with only variable of 

caregivers’ behavior related to the parents regular examination of their children’ mouth. It 

is apparent that those caregivers who recognize the importance of regular check of their 

child’s are more likely to raise children with considerably less dental caries. 

Variable
Regression 

coefficient
SD p-value

Age of children 1.329 .300 .000*

I examine my child's 

mouth often -1.094 .453 .016*

* p-value ≤ 0.05
a 

Dependent variable: defs
b Dummy variable was  inserted

Table 8. Multiple regression analysis of child’s dental caries
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V. DISCUSSION

The results of the present study indicates that the prevalence of S-ECC (Severe 

early childhood caries) is 66.4% and mean defs index is 8.96 (±7.901); as age increased, a

gradual increase in the number of children with multiple caries were observed. This is the 

first reported study to examine the prevalence of S-ECC in Mongolia. The prevalence of S-

ECC in India, Taiwan, South Korea, Turkey and Brazil is 59%27, 44.81%28, 34,8%29,

69.8%30 and 36%31, respectively. Our result is similar to other developing countries where 

the proper treatment and prevention is insufficient. Additionally, variable studies showed 

that the prevalence of dental caries increases with age in preschool children due to the 

earliest colonization of Mutans streptococci(S.Mutans) 1,2,19; also number of erupted teeth, 

dietary and feeding habits and caregiver’s behavior can be risk factor of ECC.  

Regarding the prevalence of ECC of previous studies1-4,46 indicates that it is 

increasing (91.5%), which refers to urgent need of appropriate management of ECC in 

Mongolia. 

High knowledge score of caregivers was found among mothers aged between 20-30. 

Similar study found that mothers who aged 20-30 have low-educational level has poor oral 

health knowledge score25. Explanation of the difference perhaps most young populations in 

Mongolia tend to have higher educational background (collegiate or above). In addition, 

perhaps in modern days use of internet access become much easier to get information.

Questionnaire response rate of caregivers’ are high and positive, which were

similar to other studies3, 72, 81, 86, 95 ; but despite the fact that caregivers have enough 

knowledge of children’s oral health their children are suffered from S-ECC.
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Our result showed that  majority caregivers (54.3%) of children with S-ECC were 

unsure about nursing bottle feeding’s influence on baby teeth, which is already proven that 

improper bottle feeding behavior was associated with development of ECC 19. Moreover, 

cleaning a child’s mouth should begin before teeth eruption and those children who started 

brushing earlier also have less caries89, our result finds that almost half of caregivers 

(43.5%) didn’t know whether babies without teeth need mouth cleaned. The similar result 

were reported by Hood et al. in UK 42. Numerous studies emphasizes importance of tooth-

brushing17,90,91, while other studies discovered that caregivers do not give much of attention 

on tooth-brushing42 and tooth- brushing was reportedly delayed in most cases where child 

temperament did not allow the tooth brushing 91-93. Almost half of caregivers (42.4%)

answered that they did not visit to a dentist before child become 1 year old. They seem to 

have been unaware of the need for treatment or think that their children were too young to 

attend a dental clinic without acuted pain94. Therefore, some parents might ignore the 

importance of primary teeth and consider primary teeth as temporary ones25. The similar 

result were reported by Tang et al. in Taiwan25. It is apparent that caregivers’ knowledge 

toward prevention and certain cause of dental caries is not enough, shows that caregivers’

knowledge might be limited to superficial level.

This study shows that high prevalence of S-ECC among 2-5 year olds children in 

Ulaanbaatar, which mean urgent need of treatment and effective prevention system all 

across Mongolia. “Healthy children” campaign showed high prevalence of ECC among 

preschool children. Since purpose of this campaign was treatment, no preventive program 

was included. In Mongolia, health promotion program that target on prevention rather than 

treatment should be necessary. This includes: a) oral health education regarding risk factors 



32

in kindergarten, clinics and among pregnant woman b) the application of topical fluoride

every 6 months for children younger than 5 years c) promotional campaign about oral health

through mass-media d) to encourage for periodic dental visit both parents and children e) to 

spread use of toothpaste containing fluoride f) diet consultation.

There was no association between caregivers’ knowledge score and children’s 

dental status. Similar result was found study conducted in 2014, China95. However,

caregivers’ behavior was significantly correlated with children’s dental status, suggesting

that having a enough knowledge only does not guarantee oral health, but behavior from 

knowledge into the real life is more important as seen in other studies 10,42,96. Usually 

caregivers of children with S-ECC have more information when it comes oral health issues

96,97 and many parents know what should be done but they not unable to do this or, for other 

reasons, do not practice what they know. Most caregivers have pretty good oral health 

knowledge but they have attitudes to neglect the importance of deciduous teeth until it 

becomes health issue, they should have educational program to change their behavior by 

more family-oriented and supportive96 rather than lecture or advice from professionals to 

make them to put knowledge into everyday practice 91.

Further studies are needed to evaluate caregivers’ behavior and attitude toward their 

own oral health status among Mongolian caregivers , since it has been confirmed that 

caregivers influence their children’s oral health and oral health-related behaviors, mainly 

through their own oral health-related behaviors, knowledge, and attitudes73,74.

This study has some limitations. First, this is not a representative sample of children 

from throughout Mongolia. Second, family annual income was not included in questionnaire.

Future studies with prospective design and detailed information is indicated. Nevertheless 
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these limitations of this study, our study can be helpful contribution to understand the

overall caries experience of young children in Ulaanbaatar, Mongolia.
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VI. CONCLUSION

This result indicates that high prevalence of S-ECC among 2-5 year olds children 

in two areas of  Ulaanbaatar, Mongolia. Caregivers have an good  knowledge, however it is 

not correlated with children’s defs index, while caregivers’ behavior is correlated with 

children’s defs index. This indicates that to maintain healthy oral status of child, in 

Mongolia, need of better prevention system for dental caries and educational  program to 

change caregivers’ behavior. 
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-국문초록-

몽골울란바토르의중증유아기우식증의유병률과

보호자의구강건강지식및행동과의상관관계

엥흐볼드칼리우나

서울대학교대학원소아치과학

배경: 몽골의 많은 아이들의 구강질병의 큰 비중은 중증 유아기 우식증이다(S-ECC).

자녀 구강건강을 관리하고, 독려한다는점에서 보호자는 중요한 역할을 수행한다. 따라서

보호자의 구강건강지식과 행동을 평가하는 것이 중요하다. 이 연구의 목적은 몽골

울란바토르의 중증 유아가 우식증의(S-ECC) 유병률과 보호자들의 구강건강관리 지식과

행동의상관관계를 조사하는것이다. 

방법: 400명의 2-5세 어린이의구강검진을실시하여중증 유아기우식증의유병율을

조사하였고, 보호자에게 구강건강관리 지식과 행동에 관한 설문조사를 실시하였다. 

통계분석방법으로는 SPSS 21.0을 사용하여서 Chi-square test, Mann-Whitney U test, ANOVA 

test, Pearson’s correlation test와 Multiple regression analysis로자료를분석하였다. 
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결과: S-ECC유병률은 66.4%, ECC 유병률은 91.5%, 평균 deft는 5.88(±4.255)이었고

평균 defs 는 8.96(±7.901)이었다. 구강건강관리 지식 문항의 정답률은 50% 이상이었다. The 

defs index는보호자의구강관리지식과행동에밀접한관련을 (r=-0.137, p=0.009) 가지고있고, 

다중회귀분석에서 defs index 는 구강건강관리 행동과 음의 상관관계가 (p=0.016) 있음을

나타내었다.

결론: 몽골울란바토르의 2-5세어린이들이높은중증유아기우식증유병률을(66.4%) 

보였다. 대다수의보호자자녀가유아기우식증에감염되어있음에도불구하고, 구강건강관리

에대한비교적높은지식(50% 이상)을나타내었다. 그러나, 보호자가자녀의구강을살펴보는

행동이 defs index와상관관계를보여구강건강에대한지식보다행동이유아기우식증의관리

에더욱중요하다는것을알수있었다. 

주요어 :유아기우식증, 중증유아기우식증, 보호자, 구강건강지식, 행동.

학생번호: 2014-25270



43

APPENDIX A. Informed consent

연구참여동의를위한설명문

연구에참여해주셔서감사합니다.

충치는몽골에서매우유행하는만성전염성질병입니다. 특히유아들이충치에감염

될확률이매우높습니다. 몽골아동들을대상으로조사된유아기우식유병률은 59%

로 매우 우려할 만한 상황입니다.  이 연구를 통하여서 유아기 우식증과 관련한 여러

위험요소에대하여부모님들에게조사하려고합니다. 

아동들의구강건강관리에대해서부모님들께설문조사서를보낼것입니다.

아이들의 구강검진을 실시하려고 합니다. 구강검진은 어떠한 불편이나 위험도 포함

하지않습니다. 아동들에게양치질하는법을가르치고, 지도할것입니다. 만약필요하

다면부모님들에게자녀구강건강관리에대한지침을알려드리겠습니다.

연구참여에 동의한 이후라도 환자분이 원하지 않을 때는 언제라도 연구 참여를

중단할 수 있읍니다. 본 임상연구에 참여하는 환아 신분의 비밀은 철저히 보장되며, 

본연구진외의외부로유출되지않을것입니다.

아래에서명한연구자본인은본연구의개요와연구참여에따르는제반사항들에대

해연구참여자에게충분히설명하였음을확인합니다.

                연구담당자     칼리우나                                            성명/서명                    

                             날짜                        

                연구책임자(연구담당)   김영재                               성명/서명                    

                            날짜                        
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동  의  서

본인은 연구자로부터 “The prevalence of severe early childhood caries and associated 

oral health knowledge and behavior of caregivers in Ulaanbaatar, Mongolia”에 관한 연

구목적 및 방법, 임상시험참여시 발생되는 적정한 보상, 본인의 권리, 복지에 관련

하여발생할수있는어떠한불편감이나바람직하지못한결과에대하여충분한설

명을 듣고 이해하였습니다. 또한 이에 대한 내용의 설명문을 서면으로받아보았으

며, 본연구의참여에동의한후라도언제든지이를철회할수있고이로인한불이

익을당하지않음을확인하였습니다.

이에본인은연구기간동안에주어지는지침을따르며, 본인의의사에변화가있거나

그밖의예상하지않았던문제점이나타나는경우, 즉시연구자에게알리는것에동의

하며, 아래에서명함으로써자유로운의사에따라본연구에참가하고자합니다.

피험자                                                                        성명/서명                    

                  날짜                    

대리인                                                                          관계                     

        성명/서명                            

날짜                      

아래에서명한연구자본인은본연구의개요와연구참여에따르는제반사들에대해

연구참여자에게충분히설명하였음을확인합니다.

                  연구담당자        칼리우나                                         성명/서명                    

                               날짜                        

                  연구책임자(연구담당)     김영재                             성명/서명                    

                                 날짜                        
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APPENDIX A. Informed consent (Mongolian)

Цэцэрлэгт хийгдэх урьдчилан сэргийлэх үзлэгийн тайлбар

Шүд цоорох өвчин нь дэлхий нийтээр өндөр тархалттай амны хөндийн архаг халдварт 

өвчин юм. Судалгаанаас харахад бага насны хүүхдийн шүдний цооролт(Early 

childhood caries, Severe Early childhood caries) өвчин нь манай оронд өндөр тархалттай 

байсаар ирсэн билээ. Хамгийн сүүлийн байдлаар Улаанбаатар хотын хэмжээнд 2011 

онд бага насны хүүхдийн шүдний цооролт өвчний тархалтыг гаргасан1 ба үр дүнд нь 

цэцэрлэгийн насны хүүхдийн шүдний цооролт өвчний тархалт 59% байсан билээ. 

Mиний хийх судалгааны зорилго нь цэцэрлэгийн насны хүүхдийн шүдний цоорлын 

тархалтийг 2016 оны байдлаар гаргаж, эцэг эхийн шүдний эрүүл мэндийн талаарх 

мэдлэг ба зан үйлийн талаар асуумж судалгаа авахад оршиж байгаа ба үр дүн дээр 

тулгуурлан эцэг, эхэд нь урьдчилан сэргийлэх зөвлөмж өгөх мөн хүүхдүүдэд нь шүд 

угаах арга барил заахад чиглэж байгаа юм.

Хөтөлбөрийн дараалал: 

1. Шүдний үзлэгийн багажны тусламжтайгаар хүүхдүүдийн амны хөндийн 

шүдний цоорлыг тогтоох (үзлэгийн дараа урамшуулж наадаг зураг өгөх)

Энэ арга нь хялбар бөгөөд хүүхдэд ямар нэг зовиур байхгүй болно. Шүдний 

үзлэгийн толь бүгд нэг удаагийнх болно.

2. Цайны цагийн дараа багштай хамтран хүүхдүүдэд шүд угаах арга заана.

3. Эцэг эхэд нь хүүхдийн амны хөндийн байдлийг тогтоосон үзлэгийн карт өгнө.

4. Эцэг эхээс асуулга судалгаа авна (Шүдний цооролт ба түүний урьдчилан 

сэргийлэлтийн талаарх).

5. Шаардлагатай тохиолдолд эцэг эхэд нь нарийвчилсан зөвлөгөө өгч чиглүүлнэ.
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   Судалгааг явуулж буй:

АШУҮИС –ийн Нүүр Ам судлалын сургуулийн 2011 оны төгсөгч 

БНСУ-н , Seoul National University, Pediatric department магистрант

                                                Нүүр амны их эмч Э. Халиунаа /................................./

Удирдагч багш

БНСУ-н, Seoul National University, Pediatric department профессор

                                                 Профессор Young J.Kim /……………..........………./

  Эцэг, эх асран хамгаалагчид нь танилцуулж гарын үсгээр зөвшөөрөл авав

Нэр....................................   Гарын үсэг/................................../
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APPENDIX B. Dental chart
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APPENDIX C. Caregivers’ questionnaire survey
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APPENDIX D. Permissions from Author
· Permission from Dr. Robert J.Schroth for questionnaire survey
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APPENDIX E. Institutional Review Board Approval
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APPENDIX E . Institutional Review Board Approval
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