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Abstract.  Early childhood caries (ECC) is a common problem in Thailand.  
In this study, we aimed to determine factors associated with ECC among 
children aged 3 years living in sugar palm plantation communities in 
Phetchaburi Province, Thailand in order to inform efforts to prevent 
ECC in this study population.  Study participants were children aged 
3 years who presented to any one of 11 Primary Healthcare Centers 
or 1 Community Hospital serving sugar palm plantation communities 
in Phetchaburi Province for medical care during February-April 2020.  
These children were divided into cases and controls with a ratio of 1:1 
and the two groups were compared to obtain our study results.  Cases 
were defined as children who had a decayed, missing and filled teeth 
(DMFT) index >0 based on an oral examination by a dental hygienist.  
Controls were children who had a DMFT index = 0.  Cases and controls 
were both gender-matched.  Cases were divided into groups by severity 
of ECC by DMFT score, where: a DMFT score of 1-2 was defined as a 
mild case, a DMFT score of 3-4 as a moderate case and a DMFT score 
of >4 as a severe case.  The caregiver of each subject was interviewed 
using a questionnaire asking about demographic characteristics, breast- 
and bottle-feeding history, toothbrushing practices, use of fluoridated 
toothpaste, history of having a fluoride varnish and consumption of foods 
or beverages containing sugar.  We compared cases and controls using 
conditional logistic regression analysis.  A total of 171 cases and 171 
controls were included in the study with 96 females in each group of cases 
and controls.  28.1%, 26.9% and 45.0% of cases had mild, moderate and 
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INTRODUCTION

The prevalence of early childhood 
caries (ECC) is increasing rapidly in 
low- and middle-income countries 
(WHO, 2019).  The prevalence of ECC 
have been reported to be greater in 
Southeast Asia than in many other 
countries of Asia.  Duangthip et al 
(2017) reported the prevalence of ECC 
to be 25-75% in Myanmar, 62-95% in 
Vietnam, 89% in Laos, 79% in Thailand, 

91-93% in Cambodia, 59% in Brunei 
and 75% in Malaysia.  Watanabe et al 
(2014) reported the prevalence of ECC 
to be 17% in Japan.  Han et al (2014) 
reported the prevalence of ECC to be 
47% in South Korea.  Tan et al (2021) 
reported the prevalence of ECC to be 
31% in Singapore.  In Thailand, the 
prevalence of ECC among children 
aged 5-6 years during 2017-2022 has 
been reported by multiple studies to 
be ≥70% (Mitrakul et al, 2017; Petersen 
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Health, Mahidol University, 420/1 Ratchawithi Road, Ratchathewi District, Bangkok 
10400, Thailand
Tel: +66 (08) 1285 5658; Fax: +66 (0) 2354 8534
E-mail: pratana.sat@mahidol.ac.th

severe ECC, respectively.  The factor significantly positively associated 
with developing ECC was consuming food or beverages containing 
sugar (adjusted odds ratio (aOR) = 2.0; 95% CI: 1.2-3.3; p=0.006) and 
the factor significantly negatively associated with developing ECC 
was subject toothbrushing by the caregiver (aOR = 0.3; 95% CI: 0.1-0.6; 
p=0.001).  In summary, the factor significantly positively associated with 
ECC was consuming food or beverages containing sugar.  The factor 
significantly negatively associated with ECC was subject toothbrushing 
by the caregiver.  We conclude, programs to reduce ECC in the study 
population need to limit consumption of sugary foods and beverages 
and encourage caregivers to brush their child’s teeth or supervise their 
toothbrushing.  Further studies are needed to determine how best to 
conduct these education programs, what the current prevalence of ECC 
in the study population is and after the program intervention what the 
prevalence of ECC is in order to evaluate its efficacy. 

Keywords:  early chi ldhood caries ,  sugar palm, Phetchaburi ,  Thailand
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et al, 2020; Boonyawong et al, 2022). 

Pr imary heal thcare  plays  an 
important role in preventing ECC.  
Early diagnosis, regular prevention 
w i t h  fl u o r i d e  v a r n i s h  ( F V ) , 
health education and community 
engagement by primary care teams 
and community  hea l th  workers 
have been recommended to control 
and prevent  ECC (WHO,  2019) .   
A study from Chile found delivering 
dental services through community 
programs was financially effective 
(Mariño  e t  a l ,  2012) .   Therefore, 
health professionals can detect early 
caries lesions and refer the child 
for proper treatment since caries 
lesions progress faster in primary 
teeth than in permanent teeth (WHO, 
2019).  Therefore, appropriate health 
education can reduce the prevalence 
of ECC (Hoeft et al, 2015). 

Familial and individual behaviors 
repor ted  to  be  assoc ia ted  wi th 
deve loping  ECC inc lude  in fant 
feeding practices (Tanaka et al, 2013; 
Hong  et al ,  2014), use of fluoride 
(fluoridated toothpaste or application 
of FV) (Watanabe et al, 2014); diet 
(Mitrakul et al, 2017), consumption 
of sugary foods (Kirthiga et al, 2019; 
Watanabe et al, 2014), consumption 
of snacks and sodas (Han et al, 2014) 
and someone smoking in the family 

(Mosharrafian et al, 2020). 

Phetchaburi Province, Thailand 
is known for its sugar palm (Arenga 
pinnata) plantations (URL: https://
en.wikipedia.org/wiki/Phetchaburi_
province) and production of sugary 
foods and beverages.  The province has 
been included in oral health surveys 
conducted by the Thai government 
due to its sugar production (Division 
of Dental Health - Ministry of Public 
Health, 2018).  This is the reason 
why we selected this province for 
our study. 

I n  t h i s  s t u d y ,  we  a i m e d  t o 
determine factors associated with 
ECC among children aged 3 years 
l iv ing in  sugar  palm plantat ion 
c o m m u n i t i e s  i n  P h e t c h a b u r i 
Province, Thailand in order to inform 
efforts to prevent ECC in this study 
population.

MATERIALS AND METHODS

Study subjects

We randomly se lected s tudy 
subjects aged 3 years who presented 
for medical care to any one of 8 
Primary Health Centers (PHC) or 1 
Community Hospital (CH) in Tha 
Yang District, Phetchaburi Province, 
Thailand during February-April 2020 
and met the following inclusion 
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c r i t e r i a :  h a v i n g  a n  o r a l  r e c o r d 
showing their  decayed,  miss ing 
and filled teeth (DMFT) index and 
parental consent for participation.  
The exclusion criteria for subjects 
we r e  h a v i n g  a  c o n g e n i t a l  o r a l 
problem, cerebral palsy, diabetes 
or other disease affecting their oral 
hygiene.

Subject examination

E a c h  s u b j e c t  h a d  a n  o r a l 
examination by a dental hygienist 
following World Health Organization 
guidelines (WHO, 2013) to ascertain 
t h e i r  D M F T  i n d e x .  T h e  d e n t a l 
hygienist had been trained by the 
Division of Dental Health (Division 
of Dental Health - Ministry of Public 
Health, 2018).  The severity of ECC 
was classified as mild (DMFT 1-2), 
moderate  (DMFT 3-4)  or  severe 
(DMFT ≥5). 

Subjects were divided into cases 
and controls with a ratio of 1:1, where 
a case was defined as a DMFT score >0 
and controls as a DMFT score =0.  The 
case and control groups were gender 
matched. 

Questionnaire

T h e  c a r e g i v e r  o f  e a c h 
participant was interviewed using 
a standardized questionnaire.  The 
questionnaire was modified from 

the  8 th  Thai land Nat ional  Ora l 
Health Survey (TNOHS) (Division 
of Dental Health - Ministry of Public 
Health, 2018).  The questionnaire 
asked about subject characteristics 
(gender ;  b i r th  order ;  and b i r th 
weight), caregiver characteristics 
(maternal age during pregnancy, 
family smoking, parental education 
level, parental employment status 
and household income), breast-, and 
bottle-feeding in the past 6 months, 
nighttime feedings, toothbrushing, 
u s e  o f  fl u o r i d a t e d  t o o t h p a s t e , 
toothbrushing by caregiver, number 
o f  F V  a p p l i c a t i o n s  d u r i n g  t h e 
prev ious  3  years ,  consumpt ion 
of sweet snacks, consumption of 
beverages  and foods containing 
sugars including locally produced 
palm sugar products and desserts.

Added questions not included on 
the TNOHS were checked for clarity 
and accuracy (content validity index 
of 0.85) prior to use.  

Sample size 

The minimal number of study 
sub jec t s  was  de termined  us ing 
a  matched case-control  formula 
described previously (Dupont, 1988) 
and to determine the ability of FV to 
prevent ECC by 50% (Weintraub et 
al, 2006).  The calculation assumed a 
type I error of 5%, a power of 80% and 
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a non-response rate of 20% giving a 
total of 171 subjects in each group of 
cases and controls.

Statistical analysis

C a t e g o r i c a l  va r i a b l e s  w e r e 
described using frequencies and 
percentages.   Factors potentially 
associated with ECC were at first 
assessed using conditional bivariate 
logist ic  regress ion analysis  and 
t h o s e  w i t h  s i g n i fi c a n t  fi n d i n g s 
where p≤0.10 then evaluated using 
conditional  multivariate logist ic 
regression analysis.  The final model 
was adjusted to reduce confounding 
factors.  We calculated adjusted odds 
ratios (aOR) and 95% confidence 
intervals (CI) A p-value <0.05 was 
considered statistically significant.  
All analyses were performed using 
STATA Version 17 (STATA Corp, 
College Station, TX).

Ethical consideration

Parental consent was obtained 
from each subject prior to inclusion 
in the study.  Ethical approval of 
the study protocol was obtained 
f r o m  t h e  M a h i d o l  U n i v e r s i t y 
Ethics  Committee (Cert ificate  of 
Ethical Approval No. MUPH 2019-
15)  and Phetchabur i  Provinc ia l 
Heal th  Office  Eth ics  Committee  
(KJM.PB 003/2020).

RESULTS

General characteristics

A total  of  171 cases  and 171 
controls were included in the study 
with 96 females included in both cases 
and controls.  Among the cases, the 
profile of ECC severity were: 28.1% 
mild; 26.9% moderate; and 45.0% 
severe (95% CI: 37.4-52.8). 

T h e r e  w e r e  n o  s i g n i fi c a n t 
differences between cases and controls 
for  household monthly  income, 
caregiver education levels, caregiver 
employment status, maternal age 
during pregnancy, parental smoking 
status, access to fluoridated water, 
childbirth order and subject birth 
weight (Table 1).

Diet and feeding

T h e r e  w e r e  n o  s i g n i fi c a n t 
differences between cases and controls 
for diet, breast-feeding history, age at 
first consuming food or beverages 
containing sugar, consumption of 
palm sugar  dessert  or  snacking 
during the previous 6 months. 

67 .3% of  cases  and 52.6% of 
controls consumed sugary food or 
beverages during the previous 6 
months (p=0.005); and 8.8% of cases 
and 1.8% of controls consumed palm 
sugar juice ≥4 times per week (p=0.011). 
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T h e r e  w e r e  n o  s i g n i fi c a n t 
d i ff e r e n c e s  b e t we e n  c a s e s  a n d 
controls  for  snack consumption 
history, breast-feeding history, age 
at weaning from bottle-feeding and 
nighttime bottle-feeding behavior 
(Table 2).

Oral hygiene and fluoride varnish 
application

17.5% of cases and 27.1% of controls 
(p=0.022) initiated toothbrushing 
when aged 12-24 months.  80.7% of 
cases and 93.6% of controls (p=0.001) 
had their teeth brushed daily by their 
caregiver.  97.1% of cases and 91.3% of 
controls (p=0.027) brushed their teeth 
at least twice daily.  9.9% of cases 
and 18.1% of controls (p=0.014) began 
using fluoride toothpaste before age 
12 months.  63.7% of cases and 75.4% 
of controls (p=0.016) had FV applied 
at least once in the previous 3 years 
(Table 3). 

Factors significantly associated with 
DMFT scores 

On condi t iona l  mul t ivar ia te 
logistic regression analysis, the factor 
significantly positively associated 
with a DMFT score >0 was regular 
consumption of food or beverages 
containing sugar in the previous 6 
months (aOR = 2.0; 95%CI: 1.2-3.3; 
p=0.006) and the factor significantly 

negatively associated with a DMFT 
score >0 was toothbrushing by a 
caregiver (aOR = 0.3; 95%CI: 0.1-0.6; 
p=0.001) (Table 4). 

DISCUSSION

In our study, consumption of 
sugary food or beverages during the 
previous 6 months was significantly 
positively associated with a DMFT 
score >0, similar to the findings of 
other studies (Kirthiga et al, 2019; 
Watanabe et al, 2014; Ghazal et al, 
2015).  However, a previous study 
from northern Thailand (Peltzer and 
Mongkolchati,  2015) did not find 
a significant association between 
c o n s u m i n g  s u g a r y  f o o d s  a n d 
beverages and the presence of ECC.  
A possible reason for this finding 
was the study focused on severe 
ECC, not overall  ECC, including 
mild cases.  The WHO has reported 
consumption of sugars increases the 
risk for developing ECC (WHO, 2015; 
WHO, 2019). 

In our study, toothbrushing was 
significantly negatively associated 
with a DMFT index >0, similar to a 
previous study from India (Prakash 
et al, 2012) which reported finding a 
significantly lower prevalence of ECC 
among children who brushed their 
teeth under caregiver supervision.  
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A s tudy  f rom Japan  (Watanebe 
et  al ,  2014) also reported finding 
s i g n i fi c a n t l y  m o r e  E C C  a m o n g 
children who did not receive daily 
toothbrushing supervis ion from 
a  caregiver .   Contrary  to  these 
the  findings  of  these  s tudies ,  a 
study from the United States among 
African American children (Ghazal 
e t  a l ,  2015)  reported finding no 
a s s o c i a t i o n  b e t we e n  c a r e g i ve r -
assisted toothbrushing and ECC 
among subjects.  This study only 
asked about toothbrushing with 2 
possible answers, either yes or no.  
This answer may not reflect cases 
with variat ion in  toothbrushing 

i n s t r u c t i o n  b y  t h e  p a r e n t s  o r 
occasional  toothbrushing by the 
subjects .   The role of  caregivers 
i n  r e l a t i o n  t o  d e n t a l  c a r i e s  i n 
pr imary teeth  among preschool 
children has been well documented 
(WHO, 2019).   The promotion of 
oral health literacy among families 
and caregivers through parental 
education has been found to be a 
key factor in establishing good oral 
health behaviors (Sitthisettapong 
et al, 2021).  Narksawat et al (2011) 
recommended that  Thai  parents 
should be encouraged to consistently 
dedica t e  t ime  t o  care  for  t he i r 
c h i l d r e n ’ s  p r i m a r y  t e e t h  a n d 

Table 4

Factor associated with a DMFT score >0 among study subjects

Variables aOR (95% CI) p-value

Consumption of food or beverage containing 
sugar in the previous 6 months

<4 times/week 1.0 0.006

≥4 times/week 2.0 (1.2–3.3)

Number of times per day teeth brushed by 
caregiver

0 1.0

≥1 0.3 (0.1–0.6) 0.001

aOR: adjusted odds ratio; CI: confidence interval; DMFT: decayed, missing and 
filled teeth
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regularly assist with toothbrushing.  
The American Academy of Pediatric 
Dentistry (AAPD) also recommends 
involving the caregiver in a child’s 
oral hygiene from the eruption of 
the first tooth, they recommend the 
caregiver examine the child’s mouth 
and teeth for cleanness twice a day 
and using a pea-sized amount of 
fluoride toothpaste among children 
aged 3 years (Anonymous, 2016).

Our study had several limitations.  
F i r s t ,  t h e  s u b j e c t s  w e r e  f r o m 
only one district of a sugar palm 
plantation community and cannot be 
generalizable to other populations.  
Second, we used the DMFT score 
which is not a direct reflection of ECC; 
however, any inaccuracies would be 
randomly distributed between cases 
and controls. 

Our study showed the importance 
of careful management of food and 
beverages and toothbrushing by 
caregivers in this study population and 
shows a possible need for education 
regarding oral health in the caregivers 
of this population.  Further studies are 
needed among the caregivers of this 
population to determine what their 
knowledge of oral health is and how 
best to improve it.  Further studies 
of the prevalence of ECC before and 
after an intervention to improve this 

education level are needed in order 
to evaluate its efficacy.
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