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Abstract
Background and objective: Malnutrition, pain, and insomnia are common adverse effects of early dental caries
among 3-6-year-old children. To increase our understanding of the dental caries status which will help in the
control and prevention of it, this study aimed to assess the trend of dental caries, Severe Early Childhood Caries
(S-ECC) and its related factors among 3-6-year-old children during a 9-year period in Babol, Northern Iran.
Methods: This was a cross-sectional study among 2,080 children aged 3-6 years old in Babol, Northern Iran. The
studied samples were examined from May 2007 to June 2015. Oral examinations were performed with visualtouch technique. S-ECC was measured as number of decayed, missing, and filled teeth surface (dmfs). Data were
evaluated by SPSS software for Windows version 23 and were analyzed using the one-way ANOVA, chi-square
test and independent-samples t-test. Level of significance was set at ≤ 0.05.
Results: The trend of dental caries and S-ECC rose among 3-6-year-old children over a 9-year period. Of the
children, 26.3% were caries free. The mean dmft was increased significantly among boys (p<0.001), among 3-4year-old children (p=0.01), and those children with both employed parents (p=0.01) and low educated parents
(p<0.001) from 2007 to 2015.
Conclusion: Dental caries status showed an increasing trend over the study period in Babol preschool children,
therefore effective preventive strategies are required to decrease the prevalence of dental caries in children.
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1. Introduction
One of the most common chronic infectious diseases in childhood, especially in developing countries, is dental
caries (1, 2). Early childhood caries (ECC) is defined as the presence of one or more decayed (noncavitated or
cavitated lesions), missing (due to caries), or filled tooth surfaces in any primary tooth in a child 71 months of age or
younger (3), severe early childhood caries (S-ECC) in children of age 3 to 6 years is defined as one or more
cavitated, missing (due to caries), or filled smooth surface in primary maxillary anterior teeth (3). Primary dentition
development completes at the age of 3 years while the first permanent tooth erupts at 6. This age group 3-6 years
may display dental caries changes over a shorter period than in the permanent dentition at other age groups (4). In
addition, dental caries’ status of deciduous teeth may predict the lifelong dental health status. Dental caries cause
multiple complications to children’s health such as pain, abscesses, loss of appetite and inability to eat, as well as
significant economic burden to families and the health care system (5-7), therefore, detection of early childhood
caries and screening high risk groups at longitudinal studies are pivotal (8). Preschool children showed low caries
prevalence and severity in developed countries (9). In Britain, caries experience reduced to half among 5 -year-old
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children from 1973-83 and this reduction trend improved slightly in later years until 1999 (10). Van et al. (1) also
reported that prevalence of dental caries among 12-year-old children was decreased from 1982-2002 in South
Africa. In contrast, the dental caries trend is rising in developing countries (11, 12), Besseling et al. (13) indicated
high burden of dental caries among 5-12-year-old children in Vientiane, Laos. In India, the severity and prevalence
of dental caries has been increased systematically over the last five decades, and more than around two thirds of
children are suffering from dental caries (14). Do et al. (15) also indicated higher caries experience among 5-10year-old children in a developing country compared with a developed country over a three-year period. In Iran,
disability adjusted life years (DALYs) caused by dental caries, increased 52% at all ages, which demonstrates an
upward trend during the 20-year survey (16). Shoaee et al. (16) also reported that the burden of dental caries among
Iranian children under 5 years old had increased from 1990-2010. These inappropriate trends may fall short of the
WHO goal of 90 % caries-free among 6-year-old children by 2020 (17). Similarly, Nematollahi et al. (18) had
reported more than two-thirds of all 2-6-year-old children in Birjand were affected by dental decay in 2008.
Hematyar et al. (19) also reported that 63.5% of 3-7-year-old children had dental caries in Tehran in 2009. A crosssectional study in 2011 revealed that 65.6% of 3-6- year-old children had dental caries in Babol (20), however, no
data on childhood dental caries have existed at different cross section times during the last decade in Babol. While,
Babol University of Medical sciences’ school of dentistry’s autonomy from provincial centers has greater sources
for oral health promotion programs, no trend study exists to reveal the impact of previous local preventive strategies
and interventions on childhood dental caries. Therefore, this study aimed to assess the trend of dental caries, S-ECC
and its related factors among 3-6 - year-old children from 2007-2015 in Babol, Northern Iran.
2. Material and Methods
This was a cross-sectional study of dental caries and S-ECC among 3-6-year-old children from May 2007 to June
2015 in Babol, Northern Iran. We used 2,080 registered documents of 3-6-year-old preschool children. These files
were completed by a group of 10 senior dental students each year. In order to insure the uniformity of data
collection, these examiners were trained and calibrated as an educational course at the Department of Community
Oral Health, Faculty of Dentistry, Babol University of Medical Sciences. The Inter-examiner and Intra-examiner
agreement was 80-85% for each group of students. Students attended 4 or 5 kindergartens randomly each year. In
total,, 38 (one-third) of all 103 kindergartens were included in this study. For analysis purposes, those under 3 years
and older than 6 years, as well as incomplete data and invalid files were excluded. The following instruments and
supplies were used for each examiner: plane mouth mirrors, WHO standard probe (4), rubber gloves, gauze, and
paper hand towels. Children were examined while seated in the class chair. Dental students measured dmft index
through oral examinations using visual–touch technique and WHO standard probe (4).
The index of dmft comprised as:
- “d (decayed tooth) when a lesion in a pit or fissure, or on a smooth tooth surface, has an unmistakable
cavity, undermined enamel, or a detectably softened floor or wall”
- “m (missing tooth due to caries) primary teeth that have been extracted because of caries”
- “f (filled tooth due to caries) when it has permanent restorations” based on World Health Organization
(WHO) guidelines (4).
The sum of d, m, and f for each subject recorded as dmft, the sum of teeth surface with d, m, and f for each subject
recorded as dmfs. Caries free was measured as dmft = 0. For the analysis, the highest and lowest prevalent decayed
tooth was recorded. Demographic data was acquired comprising of children’s age, gender, education level and
occupational status of their parents. Level of parents’ education was measured as low: both parents had lower
diploma graduation, medium: one or both parents had a diploma, and high: one or both parents had higher diploma
graduation. The dmft index reveals multiple aspects of dental health such as untreated caries status, use of dental
care services and families’ neglect. While, mothers supervise children’s dental hygiene more than fathers do, the use
of dental care services depends more on fathers’ decisions. Therefore, both parents educational level has important
effect on children’s oral health status. We analyzed all data using chi-square test, independent-samples t-test and
one-way Anova with SPSS software for Windows (version 23). Level of Significance was set at ≤ 0.05. For ethical
considerations, permission for the examination of the children was received from the Bioethics Committee with
grant number MUBABOL. REC.1395.113. Participation was voluntary; however, families were made aware of the
duration of the examination, and their satisfaction was obtained by the manager of kindergarten.
3. Results
A total of 2,080 children aged 3-6 years old with mean age of 5.01±0.95 years were evaluated from May 2007 to
June 2015 in Babol, Northern Iran. Table 1 presents the description of study sample characteristics, based on age,
gender, parental education level and their occupational status. The total mean dmft index was 4.01 (±3.89). The
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mean dmft in boys and girls was 3.98 (±3.79) and 4.05(±4.02), respectively (p =0.66). In total, 26.3 percent (546
children) were caries free; 43 % of 3-4-year-olds, 24.7 % 0f 4-5-year-olds and 17 % 0f 5-6 year-old children were
caries free. In all groups, mean dmft, d, m and f increased with age (p<0.001). The mean d (p=0.02) and dmft
(p=0.01) was increased among 3-4 -year-old children from 2007-2010 to 2011-2015, (Table 2). Of the boys, mean
dmft (p<0.001), the mean d (p=0.015) and the mean f (p=0.002) was increased significantly from 2007-2010 to
2011-2015, however the increment in mean d, dmft was not statistically significant among girls (p=0.19). The mean
d and dmft were significantly higher in those children whose parents were both employed than one employed parent
during 2007-2015 (Table 3). Also the mean d, m, and dmft was significantly higher among children with lower
educated parents than other groups from 2007-2015 (Table 3). Figure 1 displays the prevalence of S-ECC among 36 -year-old children. The most decayed tooth was mandibular left first molar deciduous teeth, and the least decayed
was the mandibular first primary incisor.
Table 1. Study sample characteristics among 3-6-year-old children from 2007-2015 in Babol, Northern Iran
(n=2080).
Variables
2007-2010
2011-2015 Total
n
%
n
%
n
%
Gender
Male
711
34.2 400 19.2 1111 53.4
Female
632
30.4 337 16.2 969
46.6
Total
1343 64.5 737 35.5 2080 100.0
Age (year)
3-4
374
18.0 174 8.3
548
26.3
4-5
519
25.0 224 10.8 743
35.7
5-6
450
21.6 339 16.2 789
37.9
Parent’s education level Low
96
5.7
34
2.0
130
6.3
Middle
325
19.5 169 10.1 494
23.8
High
596
35.8 445 26.7 1041 50.0
Parent’s job status
Both employed 1020 49.0 515 24.7 1535 73.8
One employed 323
15.6 222 10.6 545
26.2
Table 2. Mean decay, missing, fillings and dmft according to age among 3-6-year-old children from 2007-2015 in
Babol, Northern Iran (n=2080)
Age
2007-2010
2010-2015
(year)
Mean ± SD
Mean ± SD
d
m
f
dmft
d
m
f
dmft
3-4
2.21±3.16a 0.06±0.53 0.10±0.54 2.35±3.20b 2.89±3.37a 0.05±0.39 0.16±0.74 3.10±3.44b
4-5
3.27±3.48 0.10±0.44 0.35±1.15 3.71±3.63 3.60±3.41 0.08±0.38 0.40±1.13 4.08±3.73
5-6
4.40±3.99 0.25±0.71 0.48±1.19 5.12±4.12 4.34±3.75 0.36±1.00 0.58±1.38 5.28±4.16
p -value
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
a) Significant difference of mean d among 3-4-year-old children from 2007-2010 to 2011-2015; b) Significant
difference of mean dmft among 3-4-year-old children from 2007-2010 to 2011-2015.
Table 3. The mean decay, missing, fillings and dmft to parent’s job and education among 3-6-year-old children
from 2007-2015 in Babol, Northern Iran (n=2080).
Variable
Mean ± SD (years 2007-2015)
d
m
f
dmft
Parent ’s job status both employed 3.63±3.71 0.17±0.68 0.34±1.09 4.14±3.93
One employed 3.15±3.48 0.13±0.50 0.40±1.14 3.67±3.77
p value
0.009a
0.175a
0.258a
0.016a
Parent ’s education Low
4.93±4.29 0.25±0.73 0.19±0.64 5.36±4.41
level
middle
3.75±3.78 0.15±0.57 0.24±0.87 4.13±3.96
high
3.15±3.41 0.13±0.53 0.44±0.23 3.71±3.72
P value
0.000b
0.09b
0.001b
0.000b
a) By Independent-samples t-test; b) By One way ANOVA
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Figure 1. Trend of S-ECC among 3-6-year-old children from 2007-2015 in Babol, Northern Iran (n=2080).
4. Discussion
The present study was conducted to assess the trend of dental caries, S-ECC and its related factors among 3-6 -yearold preschool children from 2007-2015 in Babol, Northern Iran. While, the mean dmft index of the studied sample
was 4.01, the decayed component was the major part of dmft score as well. Consistent with previous findings (1922), the prevalence of dental caries was evident among more than two thirds of our studied children , which is
unfortunately far from the WHO global goal of 90 % caries free in 5-6-year--old children by 2020 (17).This result
indicates a high rate of tooth decay and inappropriate attitude and supervision of parents regarding decayed
deciduous teeth, which may have several reasons such as lack of oral hygiene practices, high cost of dental
treatment, and limited accessibility of dental services (1). Similar to previous findings from developing countries (8,
14), study results confirm that the prevalence and severity of dental caries among 3-6 year-old children have
increased during a 9-year period. Capurro et al. (23), however, reported a decline in the trend of untreated caries
among 2-12 year-old children in the United States, which may result from available dental health insurance,
therefore, dental public health insurance programs are recommended for improving access to dental care services
(18). In the present study, the mean dmft of 5-6-year-olds was statistically higher than 3-4- year-old and 4-5-yearold children during a 9-year period. A similar trend was observed in a national pathfinder survey of Iranian children
in 2004 (24), as well as previous results from Tehran, Varamin, and Birjand (18, 19. 21). This may be due to
increased exposure to cariogenic factors, however, poor oral hygiene (8), and absence of effective oral health
preventive interventions may intensify children's dental decay status. Compared to other groups, the mean d, dmft of
only 3-4-year-oldchildren in this study significantly increased from 2007-2010 to 2011-2015. This increment was
not significant in other groups. This result makes evident the lack of parents’ awareness or parents’ inappropriate
supervision about dental health of their children, and lack of supportive oral preventive services in private health
among this age group. We found dental caries increased significantly among boys over the 9-year period. This may
be due to boys being less conscious about their diet, hygiene and oral health behavior than girls, therefore, boys
should be considered as a high-risk group in future health education programs. Considering this trend from another
angle, fillings index of boys increased from 2011-2015 compared to 2007-2010, while the fillings index of girls
decreased during the same period, however, both results were non-significant. The increased prevalence of boy’s
fillings may display a cultural preference for sons in Babol. According to this study, the mean d, dmft were higher in
children with both employed parents than children with one employed parent. Although, employment of both
parents may enhance the level of family income, it was ineffective on reducing risk of dental caries in our study
sample. This is probably with neglect of children's dental health care and lack of supervision about the correct
nutrition pattern through busier employed parents (19). Consistent with earlier findings (8, 18, 25), the mean d, m,
and dmft of our studied children with less educated parents increased from 2007-2015. While parents play an
important role in the prevention of children’s dental caries, authorities should provide programs to improve oral
health care knowledge and awareness, especially among parents with low education levels. Poor oral hygiene, lack
of access to dental care and lack of parental attention to children's dental health leads to S-ECC (26). The present
study trend revealed an increasing pattern in the trend of S-ECC, distinctly two-thirds of the 3-6-year-old children
had S-ECC in 2015. This trend decreased between 2007 to 2008 and 2011 to 2012, however, this decline was nonsignificant and may result from lower sample size. Similarly, Nematollahi et al. (18) reported that 50.2% of 3-6year-old children had SECC in Birjand in 2006. Bagherian et al. (27) reported that 51.2% of same age children had
SECC in Rafsanjan in 2007. According to the result, the most susceptible tooth to caries was the mandibular left first
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molar deciduous teeth, and the most resistant tooth to caries was primary mandibular left incisor. In our study, the
posterior region was more commonly affected by caries than the anterior region. This is in agreement with the study
of Bayat-movahed (24) and Agarwal et al. (11). This may be due to the complex morphological nature of posterior
teeth and more protection of the anterior mandibular teeth with saliva flow (3). It seems, implementing some
strategies such as providing free services and insurance could be indispensable to protect primary posterior teeth.
This study is limited to multiple examiners who were calibrated in the Department of Community Oral Health.
However, this is the first attempt to study a great sample of children over a nine-year period. Because of the multi
factorial feature of dental caries, future studies are recommended to provide evaluation of other important and
effective factors on dental caries such as: frequency of sweet feeding during the day, tooth brushing regularity,
breast feeding duration, systemic and gingival disease.
5. Conclusions
The prevalence of dental caries and S-ECC increased among 3-6-year-old children from May 2007 to June 2015 in
Babol, Northern Iran. These results indicated that boys, 3-4-year-old children, and children who have low educated
parents or both their parents were employed, were the high-risk groups to more dental caries. Therefore, early
detection and effective preventive strategies are recommended to decrease the prevalence of dental caries. Babol
University of Medical Sciences should provide more effort to prevent dental caries in different settings such as
health sectors and kindergartens, especially among families with low social level.
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