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SUMMARY
Objective: Dental caries is an important public health issue worldwide. In developing countries preventive dentistry is not common; hence, oral 

and dental health problems continue to generate serious economic and social issues. The aim of this study was to assess oral health and the 
incidence of dental caries in systemically healthy children aged 3–14 years, provide education on oral hygiene motivation, conduct the necessary 
preventive and restorative procedures, and reassess caries development at the 6-, 12-, and 18-month post-treatment follow-up.

Methods: Systemically healthy children aged 3–14 years who applied to the Paediatric Dentistry Clinic, Faculty of Dentistry, Adnan Menderes 
University (ADU) were included in the study. The subjects were evaluated for oral health status and incidence of dental caries based on surveys 
and clinical examination, motivation for oral hygiene with necessary training, completion of preventive and restorative treatments, and development 
of dental caries at the 6-, 12-, and 18-month post-treatment follow-up.

Results: The study included 320 patients, aged 3–14 years (mean age 8.08 ± 3.45 years). In children included in the study, the average decayed 
(d), missing (m) and filled (f) primary teeth (dmft) value was 3.81 (min–max: 0–16), decayed (D), missing (M) and filled (F) permanent teeth (DMFT) 
value, 1.49 (min–max: 0–6), decayed (d), missing(m) and filled(f) primary teeth surface (dmfs) value, 10.11 (min–max: 0–40), and decayed (D), 
missing (M) and filled (F) permanent teeth surface (DMFS) value, 2.09 (min–max: 0–12).

Conclusions: For the protection and maintenance of oral and dental health in dentistry, preventive approaches should be the first concern and 
conservative therapeutic methods should be given priority after occurrence of any dental pathology. In addition, one-time examinations are not 
sufficient, and children should be examined at least twice a year. This study showed that the incidence of dental caries declined in children who 
underwent periodical examination and preventive dental treatment.
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INTRODUCTION

Dental caries is one of the most common diseases in humans. In 
order to control this prevalent health concern, it is first necessary 
to spread awareness of prevention and accordingly support with 
the optimum treatment. Several studies to measure the prevalence, 
severity of dental caries, and treatment needs have been conducted 
globally since the mid-21st century (1–4). Acquiring nation-wide 
data on dental caries and treatment requirement will ensure that 
the goals are met by setting the grounds for determining policies 
to improve the health status and deliver preventive and restorative 
treatments. However, in developing countries that lack preven-
tive dentistry practices, such as Turkey, oral and dental health 
problems constitute serious economic and social problems (5, 6).

Preventive dentistry in children is the practice of caring for 
existing teeth before they develop caries. Thus, it ensures that the 
child is nourished better, able to speak clearly and understandably, 
and finally, has a positive impact on the child’s overall health. 
Parents may provide their children with lifetime oral-dental 

health if they can promote brushing teeth and using dental floss, 
regulate their dietary habits, fluoride applications, and regular 
visits to the dentist.

The purpose of our study was to assess oral health and the 
incidence of dental caries in systemically healthy children aged 
3–14 years, motivate oral hygiene practice with trainings, meet 
the requirements of preventive and restorative treatments, and 
analyze caries development up to the 18-month follow-up.   

MATERIALS AND METHODS

This study included 320 patients in total, who applied to the 
Adnan Menderes University (ADU) Paediatric Dentistry Clinic 
between March 2014 and March 2015 before their treatments 
were initiated. The research was approved by the ADU Clinical 
Researches Ethical Committee (Decision No. 2014/33) and only 
children whose parents provided written informed consent were 
included in the study. Four examiners were trained in order to 



200

limit the intra-examiner variability. The agreement for all the 
assessments was in the range of 85 to 95%.

The examiners carried out the examinations in a fully equipped 
dental clinic using a mirror and probe after the teeth had been dried.

Individualized caries preventive information and oral hygiene 
instruction were provided for all children and parents as part of the 
examination, including instructions on reducing high-frequency 
exposures to obvious and hidden sugars, limiting cariogenic 
foods to mealtimes, rapidly clearing cariogenic foods from the 
child’s oral cavity, either by tooth brushing or by consumption 
of protective foods, and restricting sugar-containing snacks, and 
use of fluoridated toothpaste. Oral hygiene techniques were dem-
onstrated to the preschool and school children and their parents 
with use of the Hygiene Demonstration Model.

For the assessment of developing tooth caries, information 
on nutrition and oral hygiene habits as well as socioeconomic 
status of the family was obtained from the survey forms filled 
by the parents who had consented to participate in the study. The 
dmft and the DMFT scores were recorded before dental treat-
ment. Following the assessment of oral health, routine essential 
preventive treatments (topical sodium fluor varnish (Duraphat, 
Colgate-Palmolive, NSW, Australia), fissure sealant treatments 
(Fissürit F, Voco, Germany)) and restorative treatments (Equia 
Forte, GC, Tokyo, Japan; Dyract, Dentsply, Konstanz, Germany; 
Clearfill Majesty, Kuraray Dental Inc, Tokyo Japan) were initi-
ated, and dental caries development was reassessed 6, 12, and 
18 months later. 

Survey forms were evaluated statistically following data entry 
of the oral assessment forms. 

Statistical analyses were performed using the software version 
18 (SPSS, Chicago, IL, USA). The variables were investigated 
using visual and analytical methods to determine whether or not 
data are normally distributed. Descriptive analyses were pre-
sented for non-normally distributed and ordinal variables. The 
chi-square test was carried out for analysis of the data and the 
differences between means were tested using the Mann-Whitney 
U and Wilcoxon tests. Statistically significant levels of p < 0.001 
and p < 0.05 were adopted.

RESULTS

The study consisted of 320 patients, aged 3–14 years (mean 
age, 8.08 ± 3.45), of which, 160 (50%) were girls and 160 (50%) 
were boys. The initial dmft/s and DMFT/S values of the children 
included in the study according to the dentition stages are pre-
sented in Tables 1 and 2. The baseline dmft/s and DMFT/S values 
of the girls and boys are presented in Table 3.

Based on the assessment of socioeconomic status, timing 
and frequency of tooth brushing, usage of breast milk and baby 
formula, period of breastfeeding, duration of using a feeding 
bottle, type of food consumed with a feeding bottle, number of 
meals per day, and history of dental treatment, no statistically 
significant differences were observed among the patients of all 
socioeconomic groups. The educational level of parents and the 
results of earlier dental examinations showed significant differ-
ences among groups (p < 0.001) (Table 4). 

Based on the socioeconomic status, group wise differences 
were observed in terms of the dmft/dmfs parameters. The dmft/
dmfs values of patients in the low and medium group were not 
statistically significant; however, a statistical difference was found 
between the values of medium and high, and low and high groups 
(p < 0.001). Accordingly, lower initial dmft/dmfs values were 
observed in the group with high socioeconomic status. Similarly, 
while the initial DMFT/DMFS values were lower in the group 

Mean Median Min–max
dmft 3.81 3.00 0–16
DMFT 1.49 1.00 0–6
dmfs 10.11 8.00 0–40
DMFS 2.09 1.00 0–12

Table 1. Average dmft and DMFT values in children included 
in the study

Primary dentition (n = 96) Mixed dentition (n = 128) Permanent dentition (n = 96)

Mean Median Min–max Mean Median Min–max Mean Median Min–max
dmft 2.88 2.50 0–10 5.17 4.00 0–16 – – –
DMFT – – – 0.35 0.00 0–4 2.80 3.00 0–6
dmfs 9.06 8.00 0–32 12.87 10.00 0–40 – – –
DMFS – – – 0.58 0.00 0–12 3.81 4.00 0–10

Table 2. Initial values of dmft/dmfs, DMFT/DMFS according to dentition stage (N = 320)

*Due to the lack of permanent teeth in the primary dentition and lack of primary teeth in permanent dentition DMFT/DMFS- dmft/dmfs  fields are empty.

 Girl (n = 160) Boy (n = 160)

Mean Median Min–max Mean Median Min–max
dmft 3.05 3.00 0–12   4.64 4.00 0–16
DMFT 1.44 1.00 0–6 1.56 1.00 0–6
dmfs 8.23 6.00 0–33 12.11 10.00 0–40
DMFS 1.89 1.00 0–10 2.29 1.00 0–12

Table 3. Initial values of dmft/dmfs, DMFT/DMFS according to gender (N = 320)
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Socioeconomic status

Low Medium High Total χ2 p-value

Frequency of tooth brushing 

Anytime 0 8 10 18

4.500 0.809

One time a day 13 83 84 180
Two times a day 6 33 23 62
Three times a day 0 1 2 3
Sometimes 4 26 27 57
Total 23 151 146 320

Usage of breast milk and 
baby formula

Breast milk 21 123 122 266
2.605 0.626Baby formula 0 11 7 18

Breast milk and baby formula 2 17 17 36

Period of breastfeeding

Anytime 0 11 7 18

10.809 0.373

3 months 2 4 6 12
6 months 2 37 24 63
12 months 12 54 65 131
18 months 4 27 29 60
> 18 months 3 18 15 36

Duration of using a feeding 
bottle 

Any 2 7 16 25

14.191 0.164

3 months 1 11 15 27
6 months 5 18 20 43
12 months 11 69 48 128
18 months 4 36 31 71
> 18 months 0 10 16 26

Type of food consumed with  
a feeding bottle 

Water  4 33 21 58
2.801 0.247

Whole milk 19 118 125 262

Number of daily meals

2 0 1 1

1.358 0.968
3 13 79 85
4 8 53 45
5 2 18 15

Educational level  
of the mother

Primary school 19 30 1 50

284.905 < 0.001
Secondary school 4 65 6 75
High school 0 56 28 84
University 0 0 107 107
Postgraduate 0 0 4 4

Educational level of the father

Primary school 14 4 1 19

369.725 < 0.001
Secondary school 6 65 0 71
High school 3 80 20 103
University 0 2 118 120
Postgraduate 0 0 7 7

Earlier dental examinations
Yes 7 63 96 166

21.735 < 0.001
No 16 88 50 154

History of dental treatment
Yes 7 46 68 121

8.768 0.012
No 16 105 78 199

Table 4. Comparison of differences between socioeconomic status and other parameters by the chi-square test (N = 320)

with high socioeconomic status than in the other groups; they were 
higher in the other groups, with significant difference (p < 0.001).

A reduction in primary teeth caries development of all groups 
was observed at the 6-month examination, and the lowest value 

was observed in the group with high socioeconomic status; how-
ever, this difference was not statistically significant in patients 
belonging to the low-middle and middle-high income groups, 
whereas the difference between the low income and high income 
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groups was significant. At the 12-month examination, the dt/ds 
values in patients belonging to the low socioeconomic group were 
higher, and this difference was statistically significant as compared 
to the other two groups (p < 0.001). At the 18-month examination, 
the dt/ds values in the primary teeth were zero.

During the examination of patients at the 6-, 12-, and 18-month 
follow-up, permanent teeth caries development was not noted in 
any of the groups.    

The pre-school children and school children with regular teeth 
brushing were 45.8% (n = 96) and 89.7% (n = 224), respectively.

Of children with pre-dental examination, 13.9% were pre-
school and 86.1% were school children. The need for performing 
dental treatment was identified in 10.4% of preschool children 
and 49.6% of school children. 

DISCUSSION

Dental caries is one of the most common diseases in humans, 
and the treatment of caries is associated with over cost in de-
veloping as well as developed countries. In order to control this 
prevalent health concern, it is first necessary to spread awareness 
of prevention measures and accordingly support with the opti-
mum treatment. Informing individuals on oral and dental health, 
highlighting the importance of preventive programmes, and 
considering the execution of these programmes as a governmental 
policy may prevent oral-dental health problems.

Saydam et al. conducted the first research study to determine 
the level of oral and dental health nation-wide in Turkey in 1988 
(7). The study, which has been since adopted as the first repre-
sentative of the country, led to the report Oral and Dental Health 
Profiles in Turkey by Güçiz Doğan and Gökalp in 2004 (6). In 
this study, tooth brushing habits; periodic examinations; and the 
prevalence of caries (crown-root), filled teeth, missing teeth; mean 
sum of decayed, missing, filled teeth and DMFT/dmft values were 
evaluated based on the gender and the residential area. According 
to the findings of the first study, it was concluded that the WHO 
goal of the global average for dental caries in 2000 of ≤ 3 DMFT 
at 12 years of age was met. The results of the nation-wide study 
in Turkey showed that the WHO/Europe goal of 2 DMFT at 12 
years of age in 2010 was achieved (DMFT = 1.9). In our study, 
the DMFT (DMFT = 2.95) value for 12-year-olds matches the 
global goals for 2000.  

The dmft determined for this age group is very high when 
compared to the values in developed countries. In our study, the 
mean value of dmft scores for all age groups was 3.81. The high-
est dmft score (dmft = 5.17) was observed in mixed dentition.

According to the results of previous studies (6, 7) on oral-dental 
health status in Turkey, although the DMFT score increases from 
the ages of 12 to 15 years, the DMFT score for age 15 declines 
from 4.14 in 1988 to 2.3 in 2004; however, the study conducted in 
2004 (6) indicates that one of the goals in 2000 regarding “keeping 
all teeth in 85% of 15-year-olds” has not been achieved yet. In our 
study, slight differences were detected in the DMFT scores among 
12-, 13- and 14-year-olds. In addition, new incidences of caries 
in primary teeth at the 6- and 12-month examinations were quite 
low, and no new caries developed at the 18-month examination; 
moreover, development of any new caries in permanent teeth was 
not observed at 6, 12, and 18 months.   

The epidemiological studies to assess the oral health status in 
Turkey were carried out in different regions and cities, and thus, 
different dmft and DMFT scores were obtained.

With regard to the dmft and DMFT index, Öztunç et al. (8) 
reported 69.2% caries prevalence in children of the age group 6–11 
years residing in Adana, while Altun et al. (9) reported 71.2% car-
ies prevalence in Ankara. Tulunoğlu et al. (10) reported 2.2 dmft 
and 0.4 DMFT in children aged 3–8 years in a study conducted 
in Ankara. Kırzıoğlu et al. (11) reported 2.49, 2.77 and 2.63 dmft 
index scores in children aged 2–5 years, respectively. Gökalp et 
al. (5) reported 3.7 dmft in children aged 5 years, 1.9 DMFT in 
children aged 12 years, and 2.3 DMFT in children aged 15 years 
in Erzurum, Bursa, and Isparta, Turkey, in 2004.      

A 2010 study including 145 children aged between 3–6 years 
in the kindergartens of Dokuz Eylül University reported that the 
percentage of children with dental caries was 29.7%, children with 
filled tooth 5.5%, and total dmft score was 0.96 (12). 

A study assessing the oral-dental health level of 245 children 
aged 5–9 years reported the following values: dmft 5.3 ± 3.78; 
DMFT 0.27 ± 0.74; mean of decayed teeth 3.9 ± 3.46; mean of 
filled teeth 1.0 ± 1.70; and mean of missing teeth 0.36 ± 0.88 (13). 

According to the epidemiological research carried out by 
Alvarez-Arenal et al. (14) in Spain and Austria, the dmft index 
of 6-year-olds was 2.10 and the DMFT index was 0.25, the 
dmft index of 9-year-olds was 2.38 and DMFT index was 1.5, 
while the DMFT index of 12-year-olds was 3.30. Jürgensen 
and Petersen (15) determined that the DMFT index of children 
aged 12 years in Laos was 1.8 and caries prevalence was 56%. 
Llompart et al. (16) reported 4.64 dmft and 0.48 DMFT, and 
70% caries prevalence in 6-year-olds in Argentina. Although 
the dmft index scores were lower depending on the oral health 
education provided by schools, healthcare organizations and 
media in European countries, as compared to the findings in our 
study, similar results were obtained considering the DMFT index 
scores in permanent teeth.     

According to the findings of our study, the importance given to 
primary teeth in patients seeking care at our clinic is much lower 
when compared to that for permanent teeth, and corroboratively, 
very high dmft scores were obtained.

Forty-eight percent of children who were included in the study 
had never been examined by a dentist, and 38% had been given 
dental treatment. In a nation-wide study in Turkey, Gökalp et al. 
concluded that the percentage of 5-year-olds who never went to 
a dentist was 82.1% (5).

The results of our study indicated that children do not follow 
recommendations regarding the frequency of tooth brushing, re-
flected by a very low percentage (19%) of those who brush their 
teeth no less than twice a day and 56% of those who reported tooth 
brushing once a day. The percentage of children who reported 
no tooth brushing during the day was 18%. These findings show 
that the children seeking care at our clinic do not act upon the 
instructions for routine tooth brushing. Moreover, with regard 
to the habit of brushing teeth in preschool children, our study 
determined a lower percentage of preschool children compared 
to school children. Sun et al. (17) showed that only 14.2% of the 
total study population were brushing twice per day or more in 
the primary dentition. The importance of parental brushing and 
supervision of children until the age of 7 years is also important 
and should be explored in future research.
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Previous studies have shown that the percentage of caries in 
children of families with high socioeconomic level was lower than 
in the children of families with low socioeconomic level (7, 18, 
19). In our study, the data were obtained from the assessment of 
patients from different socioeconomic levels (low, medium, high) 
and higher dmft/DMFT scores resulted in the initial examinations 
of patients belonging to the low socioeconomic subgroup.  

Tooth brushing is known to reduce the risk of dental caries. 
Individuals who brush their teeth at least twice a day and those 
who adopted this habit at an early age are reported to develop less 
caries. Moreover, it is suggested that the socioeconomic level of 
families also affect the adoption of these habits (20).

In the past 20 years, the severity and frequency of dental car-
ies has markedly decreased among children of many developed 
countries. This decline is mostly associated with the use of fluo-
ride, improved standards of living, dentistry services available for 
larger populations, as well as mostly increased public awareness 
on dental health, and informed dental practices. Parents are re-
quired to learn some basic issues, such as nutrition, prophylactic 
measures, and essentials for oral health, for application of the 
right approach towards dental health of children.

The studies showed that one-time examinations are not ad-
equate in children, however, recurrent dental examinations on 
a long-term basis and educating children of pre-school age and 
above on oral and dental health may lead to better results in terms 
of decreasing the incidences of dental caries (12, 21). 

CONCLUSION

In order to raise generations with good oral and dental health 
in Turkey, it is essential to promote preventive dentistry practices 
and raise awareness in families. In addition, it is concluded that 
one-time examinations are not sufficient, and children should be 
monitored for at least 2 subsequent years and examined twice 
a year. This study showed that the incidence of dental caries 
declines in children with periodical examination and preventive 
dental treatment. 

Consequently, paediatric dentists play a significant role in 
promoting periodical examinations and good dietary habits in 
patients, providing information on oral hygiene, and providing 
information to parents and children on the dental treatments.  

Providing individuals with information on oral and dental 
health from elementary grade onward, and regular examinations 
at a 6-month interval will reduce the caries prevalence combined 
with early diagnosis and prevention of malocclusions, and con-
tribute to the national economy by avoiding the need for more 
expensive treatments. Parents, teachers, and dentists play a crucial 
role in informing children about oral and dental health at an early 
age in order to raise a healthy population, thereby highlighting the 
significance of preventive dentistry services prior to the develop-
ment of dental caries. 
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