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ABSTRACT

Aim of the study The purpose of this study was to determine the prevalence of S-ECC in a group of preschool
children from Romania and to evaluate the role of socio-behavioral factors in association with this condition.
Material and methods 337 children aged between 3 and 5 years were included in this study after determining
the sample size. This study was conducted as a questionnaire combined with a clinical examination which
determined the DMFT index. After collecting the data from the questionnaire, the socio-behavioral factors were
statistically analysed into determining which ones were associated with a high DMFT index. Results The
prevalence of S-ECC in this group of preschool children was 31.80%. Some social and behavioral factors were
significantly related to S-ECC and to a high DMFT index score such as bottle feeding (p=0.0001), frequently
consumed sweet treats (p=0.0001), and irregular dentist visits (p=0.03). On the other hand, the type of
toothbrush used (p=0.30), frequency of toothbrushing (p=0.68), and the usage of fluoride toothpaste (p=0.59)
were not statistically associated with S-ECC. Conclusions The prevalence of S-ECC among Romanian
preschool children is high, and its development and progression are strongly associated with different oral
hygiene practices, dietary habits and preventive measures.
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INTRODUCTION children under 5 years of age, and in Romania
Severe early childhood caries (S-ECC) is a between 15-18% [1].
relatively new term in pedodontics literature, According to AAPD (2016), early

adopted by the American Academy of childhood caries (ECC) is defined as any
Pediatric Dentistry (AAPD). S-ECC is primary tooth in a child 71 months of age or
described as distinct clinical characteristics of younger having one or more carious

severe caries in the temporary dentition, with (noncavitated or cavitated lesions), missing
onset at very young age, with an atypical, (cavitated), or filled tooth surface. Any
progressive pattern. S-ECC is a chronic indication of smooth-surfaced caries in
infectious disease caused by cariogenic children under three years old is indicative of
bacteria and favoured by frequent exposure of S-ECC. In maxillary anterior teeth, S-ECC is
dental surfaces to carbohydrates from milk defined as having one or more cavitated,
preparations and fruit juices. Its global missing (from caries), or smooth occluded
incidence varies between 7 and 50% in surfaces from ages three to five, or as having
460
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a carious, missing, or filled DMFS index
score (decayed, missing, filled surfaces) of >4
(age three), >5 (age four), or >6 (age five) [2,
3].

The unanimous definition of caries in the
literature so far is the following: dental caries
is a dynamic process of demineralization of
hard dental tissues in an acidic environment,
resulting from the action of dental plaque on
the alimentary carbohydrate substrate. Dental
caries does not only mean damage to the
dental hard tissues, but also the entire process
that leads to its formation, and which requires
the presence of three essential elements:
microbial flora, dental surface (vulnerable
host) and fermentable substrate deriving out
of food diet (Keyes’ triad) influenced directly
by the time factor [4]. Over time, the
interplay of these variables leads to the
formation of caries, which starts as opaque
white spots without cavities on the dental
surface  because of  tooth  enamel
demineralization [7]. The evolution of caries
over time is towards the loss of hard tissue
materialized by cavities that lead to the loss
of dental contacts, occlusal interference,
neuro-muscular and temporomandibular joint
dysfunctions [8], therefore its treatment must
be instituted as early as possible. Dental
caries is, therefore, a chronic destructive
process that evolves without typical
inflammatory phenomena, producing necrosis
of the dental tissues, infection of the pulp and
the apical periodontium, with possible general
repercussions [5, 6].

Numerous risk factors contribute to the
onset and progression of S-ECC, such as
dietary habits, behavioral, socio-economic,
parental and biological factors, oral hygiene
practices  and preventive  measures,
immunologic and even genetic factors.

There is a considerable correlation
between the frequency of high sugar intake
(primarily sucrose) and the occurrence of
caries, particularly if the contact happens
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between meals and while sleeping, when
salivary flow is decreased [7]. The preventive
action of saliva in this case is absent. The
development of S-ECC in children is linked
to behaviors like sleeping while being bottle
fed, using nursing bottles indefinitely, and
consuming produced fruit juices, sweetened
teas, fermented milk, and milk containing
fermentable carbohydrates like sugar and
farinaceous meals. The AAPD also states that
using pacifiers submerged in sugary liquids
and breastfeeding on-demand following
dental eruptions are risk factors for the
development of caries [5, 8].

Experience with caries has long been
linked to behavioral traits. It is crucial to
consider the lifestyle of the children's
caregivers. Maternal educational level is
associated with the occurrence of dental
caries, as does the educational level of
fathers. Education level has been identified as
a significant socioeconomic  predictor.
Children whose mothers took them to the
dentist on a regular basis showed lower caries
incidence and severity [4, 9].

All children in communities with optimal
fluoridation levels and fluoridation levels
below should use fluoridated toothpaste twice
a day as part of the current best practice to
lower the risk of the onset of S-ECC. Topical
fluoride  treatments  administered by
professionals are also effective in lowering
the occurrence of S-ECC. For children under
six years old who are at risk for enamel
demineralization, professionally administered
fluoride treatments such as 5% sodium
fluoride varnish is advised [10, 11].

Genetic and immunological factors are
also important in the development of enamel
defects together with dietary habits or
nutritional deficiencies. General health status

and  immunodeficiencies  of  children
significantly affect the enamel
hypomineralization process. Some

mononucleotide polymorphisms can be easily
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genotyped early in a child's life and represent
a valuable tool for preventing caries risk. This
could allow for improved early prevention for
infants and young children, who are most at
risk of developing such injuries [12].

When untreated, S-ECC leads to infectious
complications and premature loss of
temporary teeth. This ultimately affects the
quality of life of young children, with effects
such as masticatory difficulties, phonetic,
aesthetic disturbances and even overall
growth impairment manifested by short
stature and  weight, smaller  head
circumference and iron deficiency anemias
[12, 13]. The follow-up of patients with S-
ECC has shown that this condition is not
limited to affecting the temporary dentition
but has consequences both in the permanent
dentition  (premature  tooth  eruptions,
anomalies with dental crowding) and in the
whole dento-maxillary system (masticatory,
physiognomic and phonation disorders). Due
to its increased frequency and local and
general implications, S-ECC is a public
health problem [14].

By focusing on prevention through proper
oral hygiene, balanced nutrition, regular
dental check-ups, and adequate fluoride
exposure, we can reduce the incidence of S-
ECC [15]. This proactive approach not only
safeguards the child's oral health but also
supports their general health, enhances their
quality of life, and reduces the long-term
healthcare costs associated with dental
treatments [15, 16].

The aim of this study was to determine the
prevalence of S-ECC in a group of preschool
children from the Mures County in Romania
and to analyse the association of between
DMFT index score and socio-behavioral risk
factors.

MATERIAL AND METHODS
This study was conducted between 2" of
October 2023 and 23" of February 2024, after
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receiving the approval of the Scientific
Research Ethics Committee of G. E. Palade
UMFST of Targu Mures, no.
2424/04.07.2023. The children enrolled in
this study came from 12 different
kindergartens, six from rural areas and six
from urban areas of Mures County. Before
starting the study, written authorizations and
written consents were obtained from
participating parents and caregivers.

For the expected prevalence of 24,81%,
the required sample size was 303 for the
margin of error or absolute precision of +5%
in estimating the prevalence with 95%
confidence and considering the potential
loss/attrition of 5%. This sample size was
calculated using the Scalex SP calculator
(Naing L, et al., 2022) after using data from
Luca et al. (2001) [17, 18]. 337 children were
included in this study based on the inclusion
and exclusion criteria. 32 patients were either
not present on the day of the oral examination
or have not returned the questionnaire. The
final number of children included in the study
was 305.

The inclusion criteria:

-age between 3 and 5 years old;

-parents ability to understand the
study;

-parents’ willingness to participate
and sign the informed consent.

The exclusion criteria:

-children in early mixed dentition;

-children  with  major  systemic
illnesses;

-uncooperative children at the time of
clinical examination.

The study was
questionnaire
examination.

A cross-sectional oral health survey was
undertaken by the parents and caregivers of
the children enrolled in the study. The
following socio-behavioral details were
included in the questionnaire: sex, age,

conducted using a
accompanied by an oral
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ethnicity, residence, feeding history; oral
hygiene practices (beginning of tooth
brushing, frequency of daily brushing,
parental supervision of tooth brushing, use of
fluoride toothpaste); and use of a dental
service (past dental visit and oral health care
instruction received by parents).

The clinical part of this study consisted of
the children being examined by two
calibrated dental practitioners (T.D. and
A.P.L.) in the Pedodontics Department of the
Faculty of Dental Medicine, G.E. Palade
UMFST of Targu Mures. The examination
was performed under natural light using
disposable dental mirrors and explorers. No
radiographs were taken. The DMFT index
according to the AAPD 2016 criteria was
calculated. Calculations excluded teeth lost to
trauma or primary teeth lost to exfoliation. S-

RESULTS AND DISCUSSIONS

Out of the 305 children who participated
in this study, 31,80% (n=98) were diagnosed
with S-ECC. 144 (47.21%) of the patients
were male and 161 (52.78%) were female.
According to age, the patients’ distribution
was as follows: 15.08% age 3, 57.7% age 4,
and 27.21% age 5. As for ethnicity, 188
patients (61.63%) were Romanians, 95
(31.14%) were Hungarians, and 22 (7.21%)
were Roma. Sociodemographic data is
presented in Table 1.

Out of the 98 patients diagnosed with S-
ECC, 58.16% were boys and 41.83% were
girls. 43.87% of the children were from urban
areas and 56.12% were from the rural areas of
Mures County. Therefore, S-ECC had a

Table 1. Sociodemographic
Variables Total
(n)
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data of

ECC was defined as >1 decayed, missing or
filled smooth surfaces in the primary
maxillary anterior teeth or a DMFT score > 4
(age 3), >5 (age 4), or >6 (age 5).

All data was collected in Microsoft Excel
work  sheets (Microsoft  Corporation,
Washington DC, USA, 2018). The statistical
analysis was carried out in GraphPad Prism
version 10.2.3 for Windows (GraphPad
Software, San Diego, California USA). For
each group of data, descriptive statistics such
as mean and standard deviation were
assessed. Data normality was determined
using the Kolmogorov-Smirnov test. The
association between socio-behavioral factors
and the DMFT score was determined using
the t-student and ANOVA tests. The chosen
significance level was set at 0.05.

slightly higher prevalence in boys than in
girls. The same can be said about children
from rural areas.

The dietary habits prevalence and hygiene
practices for children diagnosed with S-ECC
are reported in Tables 2 and 3.

Most children diagnosed with S-ECC were
bottle fed, prefer sweet snacks in between
meals and consume sugar daily. These are all
factors that contribute to the onset and
progression of S-ECC. More than half of the
children with S-ECC only brush once a day,
use toothpaste without Fluoride and visit the
dentist’s office once a year.

the patients included in the study
Total No caries S-ECC
(%) (n) (n)
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Sex
Male 144
Female 161
Region
Urban 154
Rural 151
Age
3 years 46
4 years 173
5 years 86
Ethnicity
Romanian 188
Hungarian 95
Roma 22

Table 2. Prevalence of S-ECC based on
dietary habits

Variable n %
Feeding habit
Breastfeeding 18 18.36
Bottle 44 44.89
Combined 36 36.73
Snacking preferences
Sweets 16 16.32
Fruits 7 7.14
Salty snacks 1 1.02
Sweets and fruits 74 75.51
combined
Sugar consumption between meals
Daily 58 59.18
3-4 times/week 32 32.65
1-2 times/week 7 7.14
Once every few 1 1.02
weeks

Table 3. Prevalence of S-ECC according to
oral hygiene practice

Variable n %
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47.21 87 57
52.78 124 37
50.49 111 43
49.5 100 51
15.08 41 5
57.7 112 61
27.21 58 28
61.63 132 56
31.14 66 29
7.21 13 9
Frequency of brushing
Twice a day 35 35.71
Once a day 51 52.04
3-4 7 7.14
times/week
Once a week 5 5.14
Brush type
Manual 63 64.28
Electric 31 31.6
Both 4 4.08
Fluoride toothpaste
Yes 43 43.87
No 55 59.18
Dental check-ups
Twice a year 18 18.36
Once a year 53 54.08
Once  every 11 11.22
few years
Never 16 16.32

The mean DMFT score for children with
S-ECC was 5.6+2.1, result similar to those
found in Quatar, Lithuania and Italy [19, 20,
21].

464
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DMFT distribution for children with S-ECC
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Figure 1. DMFT distribution for children
diagnosed with S-ECC

The mean age for starting dental hygiene
for children with S-ECC was 2.1+1.3 as
represented in Figure 1. Children without S-
ECC had a mean age of starting brushing of
1.7£0.8. Therefore, healthy children started
oral hygiene earlier than children with S-
ECC. According to current recommendations,
toothbrushing should start with the eruption
of first primary tooth, that can be anywhere
between the age of 5 months and 1 year.
Recent data from a Norwegian birth cohort
have confirmed the importance of an early
start and twice daily brushing with fluoride
toothpaste to reduce the development of
dental caries from 2 to 5 years of age [22].
Similar results to our study were observed in
papers from Turkey and China [23, 24]. On
the other hand, some studies report that oral
hygiene was started a lot earlier in children’s
lives, at the age of 1, 1.5 and even at 8
months old (Sweden) [9, 15, 25].

Age of begining oral hygiene

1 4 7101316192225283134374043464952555861646770737679828588919497

Figure 2. Age of beginning oral hygiene for
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children diagnosed with S-ECC.

Regarding the feeding practices of the
children included in the study, a high DMFT
score was associated with bottle feeding
(p<0.0001) (Figure 3).
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Figure 3. DMFT score associated with
feeding habits

Also, high DMFT score was associated
with sweet snacking preferences (p=0.034).
The ANOVA test showed a significant
association of daily snacking (mostly sweets)
and a high DMFT score (p<0.0001).

These findings are in accordance with
other studies which also report that frequent
sweet treats in between meals are an
important factor that causes and aggravates
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iene practices for children diagnosed with S-
ECC were also analysed. Most children with
S-ECC (52.04%) only brush once a day, but
there was no statically significant difference
between the frequency of brushing associated
to the DMFT score (p=0.68) (Figure 4).

Figure 4. DMFT score associated with oral
brushing frequency

According to a study done in Shandong,
China, children with S-ECC typically had bad
brushing practices. Just 8.8% of the kids in
the research were aware that they were using
fluoride toothpaste, and only around half of
them had regular brushing practices.
Furthermore, there was no correlation found
between the frequency of toothbrushing and
an increased incidence of caries, indicating
that other factors like brushing technique and
parental engagement may be important in
avoiding caries [27].

Brushing less than twice a day during
preschool years dramatically raised the risk of
caries by age five, according to a different
study done on Swedish preschoolers. The
study emphasized the value of using fluoride
toothpaste twice a day and the necessity for
parents to help their kids brush properly [25].

Many parents overestimate the efficacy of
their  children's  toothbrushing  habits,
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according to a cross-sectional study. Even
though a sizable portion of parents said they
helped their kids brush, observational data
revealed variations in the length of time spent
brushing and the quantity of toothpaste
applied, suggesting the need for greater
instruction and participation in kids' oral
hygiene routines [28]. These studies highlight
the value of regular, good toothbrushing
habits and parental engagement in lowering
children’s risk of S-ECC.

The majority of the children included in
the current study prefer a manual brush
against an electric one, which may contribute
to the progression of S-ECC as some studies
have shown. There was no statically
significant difference between the association
of DMFT score and toothbrush type (p=0.30)
(Figure 5).

8_
p=0.30
© 64
o
(3]
)
- 4
L
=
=)
2_
0_
O O
> & I
& OO
R ERS
R
S -

Figure 5. DMFT score associated with
toothbrush type

Interestingly, there was no association
found between a high DMFT score and the
use of nonfluorinated toothpaste (59.18% of
the children diagnosed with S-ECC) in this
sample (p=0.59) (Figure 6).
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Figure 6. DMFT score associated with the
use of fluoride/non-fluoride toothpaste

Several studies reported that fluorides are
very effective in preventing dental caries,

including fluoride mouth rinse, water
fluoridation,  fluoride  toothpaste, and
professional topical fluoride application,

primarily by inhibiting mineral loss from the
tooth. Some products are more effective than
others, for example, fluoride varnish
applications in the dentist’s office are more
effective than just using a fluoride toothpaste
at home [29].

Frequent dental check-ups (once or twice a
year) are associated with low DMFT scores,
while children who visit the dental office only
once every few years (11.22%) or have never
been to the dentist (16.02%) are associated

CONCLUSIONS

1. The prevalence of S-ECC in this group of
preschool children from the Mures County
was 31.80%, which is relatively high
compared to other studies from Romania.
S-ECC is closely linked to socio-
behavioral factors such as irregular
toothbrushing frequency, high sugar intake
from frequent snacking between meals,
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with a high DMFT score which has been
statistically significant (p=0.03). Regular
dental checkups have been shown to have a
considerable impact on the prevalence of
caries, according to a study from China. S-
ECC was more common in children who had
already visited the dentist, indicating that
those who have already had dental caries are
more likely to seek treatment. But frequently,
the timing and frequency of these visits are
insufficient to stop the development of severe
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Figure 7. DMFT score associated with the
frequency of dental check-ups

infrequent dental visits, and bottle feeding
practices.

. S-ECC is a significant public health
problem which requires comprehensive
public health strategies, including early
dental visits, parental education, and
community-based preventive programs.



Romanian Journal of Oral Rehabilitation

\ol. 16, No.3 July-September 2024

Funding: This research was funded by the 1.0.S.U.D. of George Emil Palade UMFST of Targu
Mures, drd. Dako Timea, number 8231/30/06.10.2020 B.

REFERENCES

10.

11.

12.

13.

14.

15.

Meyer F, Enax J. Early childhood caries: epidemiology, aetiology, and prevention. Int J Dent
2018;1415873.

American Academy of Pediatric Dentistry. Policy on early childhood caries (ECC):
Classifications, consequences, and preventive strategies. The Reference Manual of Pediatric
Dentistry. Chicago, I11.: American Academy of Pediatric Dentistry. 2020; 79-81.

Peltzer K, Mongkolchati A. Severe early childhood caries and social determinants in three-
year-old children from Northern Thailand: a birth cohort study. BMC Oral Health 2015; 15:
108.

Cota JE, Dhupar A, Spadigam A, Carvalho K. Keyes Triad in Type 2 Diabetes Mellitus: A
microbiological Study. Adv Biomed Res. 2021; 10: 36.

Kuppan A, Rodrigues S, Samuel V, Ramakrishnan M, Halawany HS, Abraham NB, Jacob V,
Anil S. Prevalence and Heritability of Early Childhood Caries Among Monozygotic and
Dizygotic Twins. Twin Res Hum Genet 2017; 20: 43-52.

Stanciu 1A, Albu CC, Tanase M, Vinereanu A, Munteanu A. Caries experience in children
with severe early childhood caries. Ro J Oral Rehab; 2024: 16: 253-262.

Slabsinskiene E, Milciuviene S, Narbutaite J, Vasiliauskiene 1, Andruskeviciene V,
Bendoraitiene EA, Saldunaite K. Severe early childhood caries and behavioral risk factors
among 3-year-old children in Lithuania. Medicina (Kaunas) 2010; 46: 135-141.

Munteanu A, Luca R, Vinereanu A. Severe early childhood caries in children attending a
private clinic from Bucharest. Oral Health and Dental Management in the Black Sea
Countries 2010: 154-155.

Folayan MO, Coelho EMRB, Ayouni |, Nguweneza A, Al-Batayneh OB, Daryanavard H,
Duangthip D, Sun IG. Arheiam A, Virtanen JI, Gaffar B, El Tantawi M, Schroth RJ, Feldens
CA. Association between early childhood caries and parental education and the link to the
sustainable development goal 4: a scoping review. BMC Oral Health. 2024; 24(1) :517.
Shamna KT, Sargod S, Bhat SS, Rao AHT, Mahaveeran SS, Ballal RK. Estimation of
fluoride ion concentration in urine after application of silver diamine fluoride in patients with
severe early childhood caries. J Indian Soc Pedod Prev Dent. 2023; 41(4): 282-287.

Mishra P, Fareed N, Battur H, Khanagar S, Bhat MA, Palaniswamy J. Role of fluoride
varnish in preventing early childhood caries: A systematic review. Dent Res J (Isfahan).
2017; 14(3): 169-176.

de Jesus VC, Mittermuller BA, Hu P, Schroth RJ, Chelikani P. Genetic variants in taste genes
play a role in oral microbial composition and severe early childhood caries. iScience. 2022,;
25(12): 105489.

Schroth RJ, Levi J, Kliewer E, Friel J, Moffatt ME. Association between iron status, iron
deficiency anaemia, and severe early childhood caries: a case-control study. BMC Pediatr.
2013; 13: 22.

Schluter PJ, Kokaua J, Lee M. Severe early childhood caries: a modern (neglected) epidemic?
N Z Med J. 2020; 133(1518): 10-18.

Olczak-Kowalczyk D, Gozdowski D, Turska-Szybka A. Protective Factors for Early

468

DOI : 10.6261/RJOR.2024.3.16.48



Romanian Journal of Oral Rehabilitation

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

\ol. 16, No.3 July-September 2024

Childhood Caries in 3-Year-Old Children in Poland. Front Pediatr. 2021; 9: 583660.

Ozen B, Van Strijp AJ, Ozer 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: 118-23.

Naing L, Nordin R, Rahman HA, Naing YT. Sample size calculations for prevalence studies
using Scalex and ScalaR calculators. BMC Medical Research Methodology 2022; 22(1): 1-8.
Luca R, Munteanu A, Farcasiu C. Severe early childhood caries in a group of preschool
children over a two-year period. Oral Health and Dental Management in the Black Sea
Countries. 2008: 8(13): 9-13.

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 Glo Pub Health 2023: 3(1): 1-19.

Slabsinskiene E, Milciuviene S, Narbutaite J, Vasiliauskiene 1, Andruskeviciene V,
Bendoraitiene EA, Saldionaite K. Severe early childhood caries and behavioral risk factors
among 3-year-old children in Lithuania. Medicina (Kaunas) 2010; 46(2): 135-41.

Petti S, Cairella G, Tarsitani G. Rampant early childhood dental decay: an example from
Italy. J. Public Health Dent 2000; 60(3): 159-166

Reda M, Sen A, Mustafa M. Prevention of caries and obesity in children with immigrant
background in Norway- a study protocol for a cluster randomized controlled trial. BMC Oral
Health 2023; 23: 620.

Ozbek CD, Eser D, Bektas-Kayhan K, Unur M. Comparison of the tooth brushing habits of
primary school age children and their parents. J Istanb Univ Fac Dent 2015; 49(1): 33-40.
Chua DR, Hu S, Sim YF, Lim W, Lai BWP, Hong CHL. At what age do children have the
motor development to adequately brush their teeth? Int J Paediatr Dent 2022; 32(4): 598-606.
Boustedt K, Dahlgren J, Twetman S. Tooth brushing habits and prevalence of early childhood
caries: a prospective cohort study. Eur Arch Paediatr Dent 2020; 155-159.

Anil S, Anand PS. Early Childhood Caries: Prevalence, Risk Factors, and Prevention. Front
Pediatr. 2017; 18(5): 157.

Zhang M, Zhang X, Zhang Y. Assessment of risk factors for early childhood caries at
different ages in Shandong, China and reflections on oral health education: a cross-sectional
study. BMC Oral Health 2020; 20: 139.

Khan IM, Mani SA, Doss JG. Pre-schoolers’ tooth brushing behaviour and association with
their oral health: a cross-sectional study. BMC Oral Health 2021; 21(83): 45-51.

Sousa GP, Lima CCB, Braga MM, Moura LFAD, Lima MDM, Moura MS. Early childhood
caries management using fluoride varnish and neutral fluoride gel: a randomized clinical trial.
Braz Oral Res 2022; 36: e099.

Li Y, Wulaerhan J, Liu Y. Prevalence of severe early childhood caries and associated
socioeconomic and behavioral factors in Xinjiang, China: a cross-sectional study. BMC Oral
Health 2017; 17: 144.

469

DOI : 10.6261/RJOR.2024.3.16.48



