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Abstract

Aim: The aim of this study was to investigate the experience and prevalence 
of dental caries among secondary school adolescents (first grades) in Eastern 
Region of the Republic of Macedonia.

Methods: In this cross-sectional study, adolescents from8 Secondary 
Schools (first grades, N= 414) were selected. Participants dental status was 
evaluated using the 2013 World Health Organization caries diagnostic criteria 
for Decayed, Missing or Filled Teeth (DMFT) by 2 calibrated examiners.

Results: The total number of adolescents the sample was 414, comprising 
188 (45.4%) females and 226 (54.6%) males. The mean DMFT was 5.77, 
with standard deviation (SD) of 4.02 and 95% confidence interval (CI) of 5.38-
6.16. Significant caries (SiC) index was 10.22.The prevalence of caries-free 
adolescentswas9.4%. The percentage of untreated caries or the ration of D/
DMFT was 0.49 (49.05%). The prevalence of dental caries in secondary school 
adolescents was 90.6%

Conclusions: Dental caries experience was seen to be high among 15-
year old secondary school adolescents(first grades) in Eastern Region of the 
Republic of Macedonia.
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in 1990, worked as part of a joint Yugoslav study “Assessment of 
oral health and treatment needs of the population of Yugoslavia by 
applying the basic criteria of the WHO initiative” indicate a very 
serious condition. DMFT scores were in range from 0.54 in six-year 
children to 23.84 in the population of 65 years [9].

The high level of caries prevalence in 15 years old in the Republic 
of Macedonia was recorded in 1991 (DMFT 8.13) by Nečeva et al. [10]. 
At the same time dentistry in Macedonia had its rapid development 
as well in manpower and equipment, but strictly oriented toward 
therapeutic dentistry. This argument and such high DMFT gave the 
initiative idea for creating a National Strategy for prevention of oral 
diseases in child population of Macedonia in 2007 [11].

Children from this age group were born in 1997/98 and were not 
exposed to fissure sealing of the first permanent molars right after 
their eruption, which was part of the National Caries Preventive 
Program and National Strategy and started to be implemented in 
2007 [11]. 

In the future we expect as a result of the application and 
implementation of the National Strategy for prevention of oral 
diseases in children from 0 to 14 years of age, launched in 2007, 
DMFT index in this group of children drastically to be reduced.

The aim of this study was to investigate the experience and 
prevalence of dental caries among secondary school adolescentswithin 
the Eastern Region of the Republic of Macedonia and evaluate how 

Introduction
Dental caries is a public oral health problem and one of the 

major unmetneeds in oral health amongst the teenage population 
of the Republic of Macedonia, It is an infectious-contagious disease 
implying an imbalance of normal molecular interactions between the 
teeth’s surface/subsurface and the adjacent microbial biofilm [1]. It 
becomesexpressed during a certain period of time as an accumulative 
demineralizationwhich, if not treated, has the potential for producing 
cavities in the enamel andcollateral damage in dentine and pulpar 
tissues [2].

It is widely recognized that adolescents are among theleast likely 
to use the health services [3] and some studies have shown that 
dental care is the most common typeof unmet health care need in 
adolescence [4,5]. It is therefore worrying that adolescents reduce 
their utilization ofdental services [6], and may altogether cease to 
attend thedentist upon leaving school [7]. Adolescents may be at 
greater risk for dental disease during a developmental periodswhen 
they are establishing oral care habits [8].

Based on the information from the Ministry of Education and 
Science there are 91.167 students attending 113 secondary schools 
in the Republic of Macedonia. Number of students at first grade of 
secondary schools are 20.017, in the whole country. 

The results for the state of oral health and rehabilitation needs 
of our Macedonian population obtained from epidemiological study 
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their disease pattern is related to variables, such as gender, rural-
urban areas of the population.

Methods
Statistical data that was collected were from 15-year-old 

secondary schooladolescents children in the Eastern part of the 
Republic of Macedonia. For each child following data was recorded: 
age, sex (male or female), ethnic group, area (urban or rural), city/
village, number of decayed teeth (DT), number of missing teeth (MT) 
and number of filled teeth (FT). Then, the DMFT score, the sum of 
DT, MT and FT, was calculated and recorded for each child. The size 
of the statistical sample was 414.

The sample for the present cross-sectional study was 414 secondary 
school children from first grades, attending secondarymunicipality 
schools and gymnasiums in the cities from this region (Gymnasium 

Kočo Racin and secondary municipality school” Kočo Racin”(auto 
mechanics and mechatronicians) from Sveti Nikole. secondary schools 
Gošo Vikentiev and Ljubčo Santov from Kočani, secondary school 
Metodi Mitevski Brico from Delčevo and secondary municipality 
school Nikola Nehtenin, secondary textile school Dimitar Mirasčiev 
and high musical school Sergej Mihajlov secondary music school 
from Štip. Based on the information from the Macedonian Institute 
of Statistic [12] there are approximately 7172 students attending 13 
secondary schools in this region. From 505 secondary school students 
in Delčevo, 131 are at first grade, while in Kočani from 2.745 students 
in total from secondary schools in Kočani 446 are at first grade. 

The research was carried out within 2012 and 2013, and included 
414 secondary school pupils of both sex at the age of 15 in the eastern 
area of the Republic of Macedonia. The parameters used to estimate 
oral health condition were mean number of decayed, missing and 

                          Sex              
Area Male Female Total

Urban 146 121 267 (64,49%)

Rural 80 67 147 (35,51%)

Total 226 (54,6%) 188 (45,4%) 414

Table 1: Distribution of individuals in studied sample (gender, area).

ethnic
affiliation        

  City/Village
of living

Macedonians Turks
Roms

Total

Delčevo 76 3 2 81(19.57 %)

Kočani 70 0 1 71 (17.15%)

Sveti Nikole 56 1 1 58 (14.01%)

Štip 50 1 4 55 (13.29 %)

Obleševo 14 0 0 14

Trkanje 10 0 0 10 (2.42 %)

Zvegor 7 0 0 7 (1.69 %)

Spančevo 7 0 0 7 (1.69 %)

Zrnovci 7 0 0 7 (1.69 %)

Čiflik(surrounding of Kočani) 6 0 0 6 (1.45 %)

Sokolarci 6 0 0 6 (1.45 %)

Grad 5 0 0 5 (1.21 %)

Stamer 5 0 0 5 (1.21 %)

GorniPodlog 5 0 0 5 (1.21 %)

Erdjelija 4 0 0 4 (0.97 %)

Probištip 3 0 0 3 (0.72 %)

Star Karaorman 3 0 0 3 (0.72 %)

Karbinci 3 0 0 3 (0.72 %)

Trabotivište 3 1 0 4 (0.97 %)

Virče 3 0 0 3 (0.72 %)

Mojanci 3 0 0 3 (0.72 %)

Sasa 3 0 0 3 (0.72 %)

Selce 0 2 0 2 (0.48 %)

Others 49 0 0 49(11.84%)

Total 398 (96.14 %) 8 (1.93 %) 8 (1.93 %) 414( 100%)

Table 2: Distribution of individuals in studied sample (city/village of living ,ethnic affiliation).
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filled teeth due to caries (DMFT), Significant Caries Index (SiC). 
Caries status was registered by Klein-Palmer system DMF(D-
Decayed, M-Missing, F-Filled).A dental team clinically examined 
all the subjects in line with World Health Organization (WHO) 
methodology and criteria [13]. Two examiners were trained and 
standardized using a Kappa test (>0.90) before starting the study. All 
data were expressed as mean ± standard deviation for continuous 
variables; frequencies and percentages were calculated for categorical 
data.

All the chosen children from the sample were checked by the 
standard dental diagnostic equipment (plane dental mirror, dental 
standard probe) under the artificial light on the dry teeth, on the 
dental chair. It was decided to use cluster sampling because it was 
more economical and achievable withinthe constraints of resources 
and finance.

Permission for the study was obtained from the school authorities, 
who sought and obtained consent from the parents of the children 
concerned.Ethical approval was obtained from the Ministry of Health.

A new index called the ‘Significant Caries Index’ (SiC)was 
recently proposed by the World Health Organization (WHO) to draw 
attention to thoseindividuals with the highest caries scores in each 
population [14]. The SiC Index leads tosignificant gains for society 
and for the persons concerned as more specific targetedpreventive 
actions can be implemented. The SiC is the mean DMFT of one third 
of the studygroup with the highest caries score.

Statistical analysis
Statistical analysis was accomplished by using non-parametric 

Mann-Whitney U Test to see if there are differences in mean 
DMFT scores between sexand area groups. Kruskal-Wallis Test 
was performed to see if there are differences in mean DMFT scores 
between the cities group. Descriptive statistic was performed by 
calculating median and interquartile range. A standard statistical 
package SPSS Statistics 20 was used for performing the data analysis.

Results
In Table 1 and 2, the distribution of individuals in studied sample 

is given.

The mean value of the DMFT index for the whole sample is 5.77, 
with standard deviation (SD) of 4.02, and 95% confidence interval 
(CI) of 5.38-6.16. In the whole sample, 9.4% of the individuals were 
caries free (DMFT=0). As a complement of the mean DMFT value, 
for the whole sample, the SiC index of 10.22 was calculated.

In Figure 3, the distribution of DMFT score is given. In Figure 
4, the boxplot of DMFT score in the whole sample is given, showing 
the range, quartiles and outliers. The mean DMFT index with SD and 
95% CI were calculated for each group (according to gender, area of 
living, age, nationality, city or village) and these results are reported 
in Table 3. In this study were included 46 adolescents aged 14, 334 
adolescents aged 15, 32 adolescents aged 16 and only 2 adolescents 
aged 17. The sample consisted only three ethnic groups (Macedonians, 
Roms and Turks),since only Macedonians ethnic group count more 
than 30 individuals (Table 2), the ethnic groups were not statistically 
analyzed. Among the groups formed by city or village of living, 
only four of them count more than 30 individuals (Table 2), they 

are groups from Štip, Kočani, Delčevo and Sveti Nikole, so only for 
these groups the statistical analysis was performed. In Table 3, the 
percentage of caries free individuals for each group is also reported. 
Distributions of DMFT scores for some of the groups are illustrated 
by the boxplots (Figures 3, 4 and 5).

Figure 1: Distribution of DMFT score in the whole sample.

Figure 2: Boxplot of DMFT score in the whole sample.

Figure 3: Boxplots of DMFT score for area groups.
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U-Mann-Whitney-Test was performed to see if there are 
differences in mean DMFT scores between sex groups, and 
corresponding p-value that is less than 0.05 was funded (p<0.05), 
which means that there are statistically significant difference between 
sex groups, is reported in Table 3. Kruskal-Wallis rank sum test is 
a non-parametric test, so the normality of data is not necessary, the 
equality of medians is tested, and it achieves its best performance 
for sample sizes 5 and larger. Kruskal-Wallis Test was performed to 
see if there are differences in mean DMFT scores between the cities 
group, and p-value that is less than 0.05 was funded (p<0.05), which 
means that there are statistically significant difference between cities. 
Mann-Whitney Test was performed to see if there are differences in 
mean DMFT scores between area groups, and p-value that is more 
than 0.05 was funded (p=0.107, p >0.05), which means that there is 
not statistically significant difference between mean DMFT scores in 
rural and urban area.

The DMFT components, DT, MT and FT, were also analyzed. 
Their frequencies, mean values, SD’s and 95% CI’s are reported in 
Table 4. It is important to describe the composition of the DMFT, 
which allows us to evaluate the level of dental care in the country.

Discussion
The present results revealed that the prevalence of caries in 15-

year old adolescents living in the East region is 90.6%. The overall 
mean DMFT was 5.77(±4.02) and this can be classified as high dental 
caries experience. This view can be strongly supported by the finding 
that the caries-free prevalence was 9.4%.

Children in rural areas had more decayed teeth and fewer filled 
teeth than urban children, suggesting poorer dental services in 
villages.In our study the DMFT score of children from rural area 
was 6.05 (±3.66) in comparison with DMFT score of 5.61 (±4.20) in 
children from urban area, but statistical difference is not significant.

In our study there are statistically significant difference between 
sex groups. The mean DMFT for female was 6.65 (±4.14) and 5.04 
(±3.77) for male.According to theliterature, being a girl is a strong 
predictor for severityof caries because they have an earlier tooth 
eruption [15].

Unlike our results, Nashkova et al. [16] examining DMFT score 
in children 12-15 years of age in Štip and its surroundings received 
values   which was 6.20 for the children of the urban environment and 
6.77 for children from rural areas, where the differences between the 
two values studied groups were statistically significant (p <0.01).

Our results are much worse than those made in Slovenia, which 
until 1991 was an integral part of SFRJ. In 1998 there was a decline in 
the prevalence of caries in the group of 15 and 18-year-old children 

caries free
DMFT

p-value
Mean (SD) 95% CI

whole sample 39 (9.4 %) 5.77 (4.02) 5.38-6.16

 sex groups

male 27 (6.52%) 5.04 (3.77) 4.54-5.53
P<0.05

female 12 (2.89%) 6.65 (4.14) 6.05-7.25

area groups

urban area 28 (6.76%) 5.61 (4.20) 5.11-6.12
0.107

rural area 11 (2.66%) 6.048 (3.66) 5.45-6.64

age groups

14 years 6 (1.45%) 5.2 (3.5) 2.49-4.51

15 years 27 (6.52%) 5.9 (4.1) 3.66-4.54

16 years 6 (1.45%) 4.9 (4.1) 2.68-5.52

17 years 0 (0.00%) 3,0 (1.4) -0.54-3.34

ethnic groups

Macedonians 34 (8.21%) 5.82 (3.98) 5.43-6.22

Turks 2 (0.48%) 5.38 (4.41)  1.69-9.06

Roms 3 (0.72%) 3.38 (5.37) -1.12-7.87

city/village

Štip 11 (2.66%) 3.38 (2.86) 2.11-3.62

P<0.05
Sveti Nikole 8 (1.93%) 4.81 (3.64) 2.70-4.58

Delčevo 2 (0.48%) 8.70 (4.69) 3.67-5.71

Kočani 7 (1.69%) 4.72 (3.08) 1.98-4.18

Table 3: Caries free individuals, DMFT scores and equality tests for mean DMFT index.

 Frequency Mean (SD) 95% CI

DT 49.05% 2.83 (2.74) 2.48-3.01

MT 7.07% 0.19 (0.94) 0.85-1.03

FT 43.88% 2.53 (3.03) 2.73-3.32

Table 4: DT, MT, FT frequencies and scores for the whole sample.
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and DMFT score is reduced from 10.2 (in 1987) to 4.3 in 15-year-
old children and from 12.9 to 7.0 in 18-year-old children.The 
analysis of this epidemiological study suggests that the reason for this 
drastic reduction of DMFT score was due to the implementation of 
preventive programs with strict tooth brushing, fluoride prophylaxis 
with gels for washing and preventive sealing of fissures [17].

However, according to the results given by Ambarkova et al. [18] 
in 2013, mean DMFT (3.47) value was acquired in the 12-year children 
from East region of our country. Because we know that DMFT score 
increases with increasing age, we expected that the15-year group of 
children from East region will have higher DMFT scores than 12-year 
old children. 

Decayed, missing and filled teeth constituted 49.05%, 7.07% and 
43.88%, respectively, in the DMFT index structure. Maybe such a high 
DMFT score of 5.77 with standard deviation (SD) of 4.02 was due to a 
significant decrease in number of pediatric dentists and school dental 
offices in last decade in the Republic of Macedonia.

The results of this study indicate very poor oral health enterprises 
which are due to improperly organized dental service, dental staff 
inadequately deployed, unplanned work and most importantly 
the absence of an organized and planned preventative activity that 
existed in the past.

Our results are worse than those obtained in Iraq byHamissi 
Jet al in 2008.In the Hamissi J study, of the total sample, only 24.5% 
were caries free, i.e., the caries prevalence was 75.5%. The mean 
DMFT value for the total sample was 2.71 (+/- 0.86). Male students 
had a higher mean DMFT value (2.88 +/- 0.61) than female students 
(2.54 +/- 0.71) (P > 0.05). The mean DMFT value for the 15-year-
old children was 2.66 (+/- 0.85) and for the 16-year-old children it 
was 2.76 (+/- 0.92). No statistically significant difference was found 
between male and female students [19].

During the last decades, a decrease in world prevalence of caries 
has been observed. Marthaler (2003) presents the decrease in caries 
indexes in several European countries in different ages and age 
groups [20]. In the study of Gorbatova АМ et al., conducted in north-
west Russia, the prevalence of caries was 91.8% with a mean DMFT 
of 4.92. In her study no gender differences in the prevalence ofcaries 

Figure 4: Boxplots of DMFT score for ethnical groups. Figure 5: Boxplots of DMFT score for gender.

in any of the settings or in the full sample were observed.Also in her 
study, in urban areas, the average number ofdecayed teeth was lower 
(2.15 vs. 2.95, p=0.006), while the number of filled teeth was greater 
(2.71 vs.1.79, p<0.001) than in rural areas [21].

In the present study, decay contributed the most to the DMFT 
for 15 year-old adolescents, indicated that untreated caries was a 
problem for this age group. The decayed component (D= 49.05%) 
constituted the main part of the DMFT score. Also, FT (F=43.88%), 
were the major part of DMFT in adolescents from this study.

In many studies, variables such as age [22-25] and sex [16,18] 
played a substantial role in cariesexperience.

The main advantage of this study is that it, like previous study 
conducted by Nečeva et al. [10], was performed using internationally 
accepted methodology recommended by the WHO (1997) [13], 
allowing comparability of the findings with European studies and 
with earlier studies in the region. The limitations of the DMFT index 
for epidemiological use have been discussed in many articles [26-
29]. It is claimed that it mixes disease and treatment and makes it 
difficult to differentiate between previous or existing caries. The index 
is irreversible and cannot inform whether restorations (filled teeth F), 
are due to caries or other reasons, e.g. hypoplasia. The “filled teeth 
(F)” criterion is also inaccurate as the criteria behind the decision of 
a practitioner to fill a tooth, are undefined. Another problem is that 
the DMFT index does not indicate whether the caries lesion reported 
is in an active or inactive state (arrested caries). It is additionally 
impossible to consider the number of teeth that are at risk of caries 
and it cannot monitor caries progression. Another limitation is 
that we did not use the ICDAS system which gives more detailed 
description on the severity of caries.

Small sample size, however, is the main limitationof the study. It 
resulted in low statistical power for comparisons of caries prevalence 
and experience between ethnic groups and city/village locations. 
Given thatthe sample was taken from all partsof the region, we 
consider our results generalizableto the whole Eastern region of our 
country.

According to Krisdapong S et al. [30], the traditional method 
of measuring oral health and treatment needs, based principally 

http://www.ncbi.nlm.nih.gov/pubmed?term=Hamissi J%5BAuthor%5D&cauthor=true&cauthor_uid=19075448
http://www.ncbi.nlm.nih.gov/pubmed?term=Hamissi J%5BAuthor%5D&cauthor=true&cauthor_uid=19075448
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on clinical indices, is inadequate [31]. He tough that to better 
comprehend a population’s oral health and consequently plan oral 
health services more appropriately, some countries have included 
measures of perceived oral health or OHRQoL in their national 
oral health surveys [32-36]. It’s worth to notice that National data 
on OHRQoL (Oral Health Related Quality of Live) of children and 
adolescents are not easily available.

The statistically significant difference of the caries experience 
between the cities and villages might be explained by the different 
fluoride concentration in drinking water. In the previous study we 
found that the concentration of fluorine in the tap water in Štip was 
0.75 ppm F, in Коčаni 0.45 ppmF, in Sveti Nikole 0.26 ppmF and 
the lowest concentration of fluorine we found in Delčevo city (0.31 
ppmF) [37,38]. In Delčevo we found low concentrations of fluoride 
in drinking water, we obtained the highest values   for DMFT score, 
while in Sveti Nikole and Kočani cities DMFT scores in 15-year olds 
is almost the same.

Conclusions
According to the findings of the present study, the conclusions 

are:

The prevalence of dental caries in secondary school adolescents 
from First Grades from the Eastern Region of the Republic of 
Macedonia was 90.6% and variedbetween the cities from 97.34% in 
Štip, 98.07% in Sveti Nikole, 98.31% in Kočani and 99.52% in Delčevo.

The mean DMFT was 6.05 (±3.66) and varied between cities from 
3.38 (±2.86) in Štip, 4.72 (±3.08) in Kočani, 4.81 (±3.64) in Sveti Nikole 
to 8.70 (±4.69) in Delčevo. Significant gender and city/villages,but 
not urban/rural, variations in caries experiencewere observed.Urgent 
public healthmeasures on both population and individuallevels are 
needed to improve the situation.
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