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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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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.
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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,
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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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et al, 2020; Boonyawong et al, 2022).

Primary healthcare plays an
important role in preventing ECC.
Early diagnosis, regular prevention
with fluoride varnish (FV),
health education and community
engagement by primary care teams
and community health 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
(Marino et al, 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
reported to be associated with
developing ECC include infant
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
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(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.

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.

MATERIALS AND METHODS

Study subjects

We randomly selected study
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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criteria: having an oral record
showing their decayed, missing
and filled teeth (DMFT) index and
parental consent for participation.
The exclusion criteria for subjects
were having a congenital oral
problem, cerebral palsy, diabetes
or other disease affecting their oral
hygiene.

Subject examination

Each subject had an oral
examination by a dental hygienist
following World Health Organization
guidelines (WHO, 2013) to ascertain
their DMFT index. The dental
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
(DMET 25).

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

The caregiver of each
participant was interviewed using
a standardized questionnaire. The

questionnaire was modified from
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the 8th Thailand National Oral
Health Survey (TNOHS) (Division
of Dental Health - Ministry of Public
Health, 2018). The questionnaire
asked about subject characteristics
(gender; birth order; and birth
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,
use of fluoridated toothpaste,
toothbrushing by caregiver, number
of FV applications during the
previous 3 years, consumption
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
subjects was determined using
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

Categorical variables were
described using frequencies and
percentages. Factors potentially
associated with ECC were at first
assessed using conditional bivariate
logistic regression analysis and
those with significant findings
where p<0.10 then evaluated using
conditional multivariate logistic
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
from the Mahidol University
Ethics Committee (Certificate of
Ethical Approval No. MUPH 2019-
15) and Phetchaburi Provincial
Health Office Ethics Committee
(KJM.PB 003/2020).
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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).

There were no significant
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

There were no significant
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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There were no significant
differences between cases and
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
DMEFT scores

On conditional multivariate
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
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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
consuming sugary foods and
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.

383



SOUTHEAST AsIaN | TRop MED PusLic HEALTH

(9°29) 06 (€'£9) ST1 (6'65) S0T Aoam/sowny $2

€000 (¥'2¥) 18 (€72€) 99 (T°0%) L€T oam/sowny >
sypuowr 9 snotaaxd ayj ur redns
ururejuod saderaaaq 10 pooj jo uonduwnsuo)

(9'98) 871 (0'62) S€1 (8'28) €8¢ saw} 19430

L£0°0 (Fer) €¢ (0'T2) 9¢ (T°£1) 69 Uoun[ pue 3seyealq usamiag
sypuow 9 snoraaxd ur Suryoeug

(8'02) 121 (6'12) €Tl (€'12) ¥¥C AR

v18°0 (T'62) 08 (1'82) 8% (£'82) 86 TI5/1989N
1e3ns 3ururejuod
a8e19A9q e SurwINsuod 3SI7y syyuowr ut a3y

(8'£9) 911 (T°€9) 801 (¢'¢9) vTT [ARS

84€°0 (T'ze) <§ (8'9¢€) €9 (S'%€) 811 TI5/1989N
1egns 3ururejuod
pooj Surwunsuod 3sIyy syyuowr ut 93y

IZ1 =N 141 =N e =N
ST0I3U0D) saseD [eiol
anyea-d (%) u “‘Aouanbaxg Sa[qerIeA

spolgns Apnys Suouwre A103sTY SUTPI-a[0q pue SUTpPasy-}seaiq “I0IArd(q ATedI(]

A CEAY

Vol 54 No.6 November 2023

384



Factors AssociaTeD wiTH Ecc IN THAILAND

(%) u “‘Aouanbaxyg

(¥791) 8T (z'22) 8¢ (€61) 99 syjuow g1<
(1°¢€) 09 (1°¢€) 09 (1°¢¢) ozt syjuowr g1-9
(s°8%) €8 (£T¥) €L (9°¢%) 961 syjuowr G—()
wgzumwwuummwhn— wo QOEGHSD
(0¥%2) 1¥ (z°62) 0S (9792) 16 syjiuow gI< 93e uedaq pue yoam/sawn 2
(1°¢¢) 09 (¥°££) ¥9 (€9¢) ¥1 syiuow gIs 93e uedaq pue yaam/sawn 2
(0°21) 6T (0°12) 9¢ (0'61) <9 syyuow gI< 98e uedaq pue Jam/sawn ¢-()
(0% 1¥ (€271 12 (1'82) 29 syjuow z[s 98e ue3aq pue YaaMm/sawWil ¢-()
A103s1y uondunsuood syoeug
(81) ¢ (8'8) c1 (g9 81 Joam/sowny <
(2°86) 891 (Z'16) 951 (£'¥6) ¥2€ Noam/sawry >
dom/[ 1e8ns wred jo uonndunsuo)
(02) Tt (67C1) T (6'6) ¥€ Joam/sowny <
(0°¢6) 651 (1°£8) 6¥1 (T°06) 80¢€ Joam/sowny >
319ssap 1edns wred jo uonydwnsuo)
I1=N I1=N e =N
Sj(eRslifely) sase) [elor

Sa[qeLIeA

(1uod) g a1qeL

385

Vol 54 No.6 November 2023



SOUTHEAST AsIaN | TRop MED PusLic HEALTH

(€96 (8'8) <1 (0°2) ¥T ve<
(9°£9) ST1 (£€L) 921 (£'02) 1%C ¥e-C1
7200 (1°£2) 9% (§°£1) 0€ (€22) 92 >
mCMLmSHQLMOOM wmpmﬁ je mﬁﬁﬁoa urt @w<
(T21=N) (T121=N) (zv€ = N)
mﬁO.SGOU mmm.mU ﬁmuao.b
anyea-d (%) u “‘Aouanbaxg Sa[qerIeA
syoalgqns Apnys Suowre uonedridde ysrurea aprionfy pue suar3AY ex0
¢ dIqeL,
(822) 6€ (£°82) 6% (£°92) 88 <
¥€T0 (T 4L) T€T (¢12) CT1 (€¥2) ¥SC -0
yoom 1ad jyS1u Je pay a[poq sewry Jo I_PqUINN
(€£9) S11 (6'%2) 8T (T'12) €%C syjuowr gI<
Gzro (£2€) 95 (1°¢2) ¥ (6°82) 66 syjuow §1-(
wﬁﬁuwwwnwﬂpoﬁu— EO.@ @mﬁmwg m_.TGOE GM ®w<
IZ1=N I1=N he =N
Sj(eRslifely) saseD) [eio],
anyea-d (%) u “Aouanbaxyg Sa[qerIep

(1uod) Z 9[qeL

Vol 54 No.6 November 2023

386



Factors AssociaTeD wiTH Ecc IN THAILAND

(1'11) 61 (02) Tt (1°6) 1€ 72
(€%9) 0T (£99) L6 (6'09) £0¢ -1
9100 (9°'%2) ¢ (€'9¢) 29 (¥'0€) ¥01 0
sieak ¢ snoraaid
ur parjdde ysturea saprionyj sawrj Jo raquny
(¥'6) 91 (T's1) 9T (T T A
(¢'¢L) ¥et (6'%L) 8CL (L'€L) TSt v¢-Cl
¥10°0 (1'81) 1€ (6'6) L1 (0'%1) 8% z1>
a3sedyjoo) aprionyy pasn 3siy sypuowr ur a3y
(9°¢6) 091 (£°08) 8€1T (1°£8) 86¢ 12
100°0 (¥9) 11 (€61) €€ (6'CT) ¥¥ 0
1aA13918D
£Aq paysniq Y393 Aep 1ad sawry jo raquny
(€'16) 991 (1°26) 991 (T¥6) Cee =
4200 (£2'8) 1 (62) S (8'9) 0t >
A[rep paysniq Yjad} Sawr} Jo IoquinN
(121 = N) (121 =N) (T¥e = N)
mﬁObGOU Sase) Tﬁo.ﬁ
anyea-d (%) u “‘Aouanbaig

(3u0d) ¢ arqer,

387

Vol 54 No.6 November 2023



SOUTHEAST AsIaN | TRop MED PusLic HEALTH

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

A study from Japan (Watanebe
et al, 2014) also reported finding
significantly more ECC among
children who did not receive daily
toothbrushing supervision from
a caregiver. Contrary to these
the findings of these studies, a
study from the United States among
African American children (Ghazal
et al, 2015) reported finding no
association between caregiver-
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 variation in toothbrushing

388

instruction by the parents or
occasional toothbrushing by the
subjects. The role of caregivers
in relation to dental caries in
primary 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
dedicate time to care for their

children’s primary teeth and
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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.
First, the subjects were from
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

Vol 54 No.6 November 2023

education level are needed in order
to evaluate its efficacy.
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