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Abstract
Introduction. Dental caries is still a social problem in many countries, including Poland. Through epidemiological studies 
conducted in index groups among children and adults, it is possible to monitor its progress and take appropriate action. 
The Podlaskie region is an area where the severity of dental caries in children has been the highest in the country for a few 
years, both in urban and rural settings.  
Objective. Evaluation and comparison of indicators of the progress of caries – Decayed Missing Filled Teeth (DMFT) – in 
12-year-olds from the urban and rural areas of north-eastern Poland, measured between 2003–2010.  
Materials and method. In 2003 and 2010, respectively, 445 children were examined: in 2003 – 188: 101 boys, 87 girls; 98 from 
urban areas, 90 from rural areas, and in 2010 – 257 adolescents: 134 boys, 123 girls; 157 from urban areas and 70 from rural 
areas. The study protocol was strictly subordinated to the WHO study monitor guidelines. DMFT indices were evaluated in 
particular years. The distribution of their individual components was then compared and analyzed. The outcomes resulting 
from the place of residence and gender of the adolescents were taken into account. In the statistical analysis, Shapiro-Wilk 
test and Mann-Whitney U test were used.  
Results. In 2003, the mean value of DMFT was 4.76, and in 2010 it decreased to 3.36 (p<0.0001). In 2003, DMFT was 4.42 in 
the rural areas, and after 7 years it has risen to 4.77. There was a significant decrease in the value of the index (from 5.08 to 
2.82, p<0.0001) in the urban areas. No significant differences based on gender were observed between these years.  
Conclusions. The values of caries intensity among 12-year-olds from the Podlaskie region, both in rural and urban areas, 
are still high. Among children from the rural areas, dental caries progression is more visible and has not improved during 
the years 2003–2010. These findings should lead to the development of programmes for the inhabitants of rural areas.
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INTRODUCTION

In 1981, the World Health Organization (WHO) set the 
oral health objectives for 2000 which were very detailed in 
relation to 12-year-olds. They recommended lowering the 
intensity of the caries DMFT index to 3 [1]. In Poland, this 
objective was not achieved. In 2000, the mean value of DMFT 
for Polish 12-year-old children was 3.8 [2]. Therefore, due 
to large differences in the frequency and intensity of dental 
caries in individual countries, in 2000 the WHO proposed 
new oral health objectives. They were more general and not 
based on specific numerical values and intended rather as 
guidelines for local authorities and health care planners to 
determine the local realistic objectives in given social and 
economic conditions [3]. For 12-year-olds it is recommended 
to decrease, by a fixed percentage (X%), the mean number 
of DMFT, first of all its component D, especially among 
adolescents in the high risk group. This percentage (X%) 
should be determined separately for each population.

By increasing a variety of health actions, the National 
Health Programme for 2007–2015 [4, 5] planned to reduce 

to 2 the mean value of DMFT in 12-year-old children, and 
to decrease, in comparison to 2003, the differences in caries 
intensity occurring between provinces and communities 
of residence. Moreover, in this group a significant caries 
index should not exceed 4. An opportunity to assess the 
implementation of the above assumptions provides the 
regular monitoring of different age groups. The obtained 
results allow the epidemiological assessment of caries 
intensity, periodontal diseases and dental treatment needs 
in individual provinces, and the whole country. In the first 
decade of the twenty-first century, 12-year-old children 
residing in urban and rural areas were the target group of 
many studies in the years 2000, 2001, 2003, 2005, 2007 and 
2010.

OBJECTIVE

The study aimed to evaluate the intensity of dental caries, 
expressed by the DMFT index, in 12-year-old children, 
residents of the Podlaskie region of north-eastern Poland, 
on the basis of epidemiological studies conducted in 2003 
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MATERIALS AND METHOD

The study was conducted in 2003 and 2010 in the Podlaskie 
region of north-eastern Poland, under the National Oral 
Health Surveillance. The schools and places were selected 
according to strict rules developed by the World Health 
Organization (WHO) for similar epidemiological studies 
which took place throughout the country. Selection of the 
sample took place in each case on the basis of a two-tier 
draw. In the first stage, the Chief Professional Officer for 
Health Surveillance designated one district from a rural and 
an urban area, respectively, in the Podlaskie region. In the 
second stage, in these districts four schools were drawn in 
which the study was conducted. The number of respondents 
was limited by the survey assumptions, and in 2003 it was 
not to exceed 200 children and in 2010 – 280.

In total, 445 children were examined. The response rate was 
in 2003 – 94% and in 2010 – 92%. In 2003, in the Podlaskie 
region a total of 188 children, 101 boys and 87 girls, were 
examined. Ninety-eight individuals lived in urban areas, 
and 90 subjects came from the rural areas. In 2010, the study 
comprised a total of 257 12-year-olds: 134 boys and 123 girls, 
157 from urban areas, and 70 from rural areas.

The examination was commenced after receipt of written 
consent from the children’s parents. The oral examination 
was conducted each time in artificial light, using a dental 
mirror and a WHO periodontal probe to assessing the 
state of dentition according to the guidelines of the World 
Health Organization [6]. The DMFT index and its individual 
components: the number of teeth with active caries (D), 
extracted due to caries (M) and filled (F) were assessed. 
Obtained values were compared by analyzing both the 
differences between children residing in rural and urban 
areas, and between boys and girls. Statistical analysis was 
performed using the STATISTICA for Windows 10.0 package. 
The variables of the DMFT were checked with the tests for 
normality of distribution (Shapiro-Wilk). For verification of 
the hypotheses the Mann-Whitney U nonparametric tests 
were used.

RESULTS

In 2003, the mean number of DMFT for the Podlaskie region 
was 4.76 for 12-year-olds, and after 7 years it decreased to 3.36 
(Tab. 1). This difference is highly statistically significant. In 
2003 in the rural area, the value of DMFT was 4.42 and in 2010 
it had increased by 0.35 (Tab. 1). In the urban area, however, 
during the years 2003–2010, there was a significant decrease 
in the caries intensity index values (p<0.0001) from 5.08 to 
2.82 (Tab. 1). By comparing the intensity of dental caries 

in the urban and the rural areas, no significant differences 
were found in 2003 (4.42 urban; rural area 5.08). In 2010, 
however, the difference in favour of 12-year-olds from the 
urban areas was significant and reached nearly two teeth: 
4.77 in rural areas, 2.82 in urban areas (Tab. 1). Furthermore, 
analysis of the individual components of the DMFT index 
evaluated in 2003 and 2010 (Fig. 1) showed that in 2003 

the number of teeth with active caries was higher than in 
2010 (2.3 vs. 1.54), teeth extracted because of tooth decay in 
2003 was 0.04, and in 2010, up to 0.19. However, the average 
number of filled teeth was higher in 2003 (2.42 vs. 1.79). The 
differences between boys and girls in each year were small, 
but with a clear tendency of improvement in dental health in 
2010 compared to 2003 (Fig. 2). Moreover, boys represented 

slightly better values of the DMFT compared with girls 
(both mean values and its individual components). In 2003, 
the DMFT found in boys was 4.49, which decreased in 2010 
to 3.06, and in girls – 5.03 and 3.68, respectively (Fig. 2). In 
2003, the number of teeth with active caries in boys was 2.24, 
and in girls 2.36, and both values in 2010 declined by about 
0.7 (Fig. 2). The average number of teeth removed because of 
tooth decay among boys was higher in 2003 compared with 
girls (0.05 vs. 0.01), but in 2010 it dropped to 0.01, whereas 
after 7 years it increased to 0.05 in girls (Fig. 2). In 2003 the 
component F among boys was 2.2 and it dropped to 1.59, 
while in girls it dropped from 2.66 in 2003 to two in 2010 

Table 1. Comparison of DMFT values   of examined children in 2003 and 
2010 separately and combined, depending on place of residence.

Year DMFT
p*Rural (n=160) Urban (n=285) Total (n=445)

2003 (n=188) 4.42±3.0 5.08±3.4 4.76±3.2 0.336

2010 (n=257) 4.77±3.4 2.82±2.4 3.36±2.9 <0.0001

p** 0.836 <0.0001 <0.0001

n – number of examined children
*Comparison between urban and rural (the Mann-Whitney U)
**Comparison between year 2003 and 2010 (the Mann-Whitney U)

Figure 1. DMFT in 12-year-olds living in Podlaskie province in 2003 and 2010.

Figure 2. DMFT in 12-year-olds living in the Podlaskie province in 2003 and 2010, 
depending on gender (♂ – boys, ♀ – girls).
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(Fig. 2). When comparing individual components of the 
dental caries intensity index in children living in the city vs. 
in the country in 2003 and 2010, a significant improvement in 
dental health of young people from the city was found (Fig. 
3). In 2003 the number of teeth with active decay in children 
from the rural areas was significantly higher compared with 
children from the urban areas – 3.22 vs. 1.46 (Fig. 3), and 
this situation persisted after 7 years – 2.31 vs. 1.25 (Fig. 3). 
Moreover, the average number of teeth removed because of 
tooth decay in rural area residents had doubled – 0.03 and 
0.06, respectively, while the opposite situation was seen in 
the urban areas: in 2003, the component M was 0.04, in 2010, 
M = 0.02. In addition, a significant drop was noted in the 
number of filled teeth in children from the urban areas in 
2010, compared to the situation observed 7 years ago – 1.56 
vs. 3.37 (Fig. 3). There was an increase of the component F 
over the years in the country in 2003 and in 2010 – 1.39 and 
2.4, respectively (Fig. 3).

DISCUSSION

Children under the age of 12 are among one of the groups 
of great interest for WHO epidemiological measurement 
of caries intensity, and thus, one of the most studied age 
groups for the evaluation of oral health. In the literature, 
there are many papers presenting the results of studies on 
the achievements in Poland and its individual regions with 
respect to the second oral health objective for 2000 [2, 7, 
8, 9, 10]. It should be noted that Poland is one of the few 
countries in Europe that failed to meet these assumptions [2, 
7]. Moreover, in the Podlaskie region, caries rates are usually 
higher than the national average level, probably because of 
socio-economic conditions [10, 11, 12, 13]. The Podlaskie 
province is a well-known agricultural region. In 2010, the 
available income and expenditure was lower than the national 
average (92.5%) in this province [14]. Social and economic 
factors, such as the level of education and family income 
are well documented determinants of the development and 
progression of dental caries [15].

The presented study demonstrates high values of the 
DMFT in the surveyed children in the Podlaskie region, both 
in 2003 and 2010. However, over 7 years, in children living in 
urban areas, oral health improved, as opposed to rural areas 
where a deterioration of oral health occurred. It is difficult to 

clearly identify the reasons for this situation. It is assumed 
that among the reasons for the lower number of teeth with 
caries in the urban area are the preventive programmes with 
supervised brushing of teeth with fluoride gel conducted 
regularly in primary schools by school nurses. There are 
constantly visible inequalities in the access of children from 
different backgrounds to the prevention programmes and 
health education programmes run in schools [16].

On the other hand, the distribution of the D, M and F 
components has clearly changed. It was noticed that in 2003 
there were more filled teeth in children living in the urban 
areas, while in 2010 the F (filled teeth) component was higher 
in children from the rural areas. This situation could reflect 
a wider access to dental care in the rural areas after 2003.

In Poland, the dental care system is divided into private and 
public sectors (National Health Fund). Access to the private 
sector is easy but the cost has to be paid by the patient; on 
the other hand, the public sector is free of charge, but access 
is difficult due to long queues and not all dental procedures 
are included. Since 2003, there has been a growing tendency 
in the number of dental practices providing treatment in the 
public sector, in both urban and rural areas [17]. Bromlik 
et al. [15] also reported a consistently increasing rate in the 
treatment index in Polish 12-year-olds from rural areas. If 
this trend continues, some improvement can be expected 
in the dental health of people living in rural areas, as the 
development of new carious lesions is strictly dependent on 
the presence of active caries lesions.

The differences between the dental status of children in the 
rural areas vs. urban areas are still significant, and remain 
to the disadvantage of rural areas. This is only a part of a 
bigger issue concerning social and physical differences in 
urban and rural settings. Generally, life in rural areas is 
less convenient and this may have consequences for the 
quality of life. According to the literature, there is higher 
unemployment, a lower level of education and a poorer social 
and health service in the rural areas [18]. It should also be 
emphasized that residence in rural areas involves worse 
health status parameters, and dentition is only a part of 
the general health status [18, 19]. These factors are strong 
determinants for oral health in young people from the rural 
areas, and in this respect, it is assumed that behavioural and 
socio-economic factors play a very important role. More 
attention should be directed towards raising awareness 
and promoting health-related behaviours that are generally 
beneficial to the oral health. Portuguese survey evaluated 
the impact of socio-economic factors on the progression and 
development of dental caries in schoolchildren and showed 
their strong correlation [20].

In order to compare the intensity of caries expressed in the 
DMFT index in the Podlaskie region with other countries 
and European regions with similar economic and historical 
status (Eastern Bloc countries), we referred to similar 
epidemiological studies (WHO monitoring) of Montenegro, 
Russia and Croatia [21, 22, 23]. In all these studies, groups 
of 12-year-olds were monitored. A study conducted by the 
Northern State Medical University in Arkhangelsk, north-
west Russia, in a group of 355 students showed the mean value 
of DMFT = 2.95, and its components D=1.56, M=0.03, F=1.34 
[22]. These values are consistent with those obtained in the 
presented study in 2010 (Fig. 1). The Russian researchers also 
emphasized the differences between urban and rural areas, 
where in the former there was a greater rate of filled teeth 

Figure 3. DMFT in 12-year-olds living in the Podlaskie province in 2003 and 2010, 
depending on the environment of residence (m – city, w – rural area).
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and, on the other hand, in the latter there occurred mostly 
teeth with active caries [22]. Another study provided by the 
University of Zagreb in 2009–2010 revealed similar DMFT 
values in the described age group equal to 4 [23]. In 2006 in 
Montenegro, the obtained results of the DMFT values also did 
not exceed 3.43 [23]. These data appear to be consistent with 
the presented results. This shows that the steps towards the 
individualization of WHO objectives and targets, depending 
on the country and region, are correct. Historically and 
economically determined differences between the countries 
of the former Communist bloc in Europe and the other, 
highly developed countries, are reflected in the health of 
their inhabitants.

CONCLUSIONS

The presented comparison of the DMFT values between 
2003–2010 shows that over the years a reduction in the 
number of 1.4 teeth occurred. The WHO objective for 2020 
will therefore be very difficult to achieve. The dental health 
of 12-year-olds from the rural and urban of the Podlaskie 
region varies considerably. Among children from the rural 
areas, the dental caries progression is more visible and has 
not improved during the years 2003–2010. These findings 
should lead to the development of prevention programmes 
for the inhabitants of rural areas.

REFERENCES

1. World Dental Federation FDI World Health Organization WHO: 
Global goals for oral health in the year 2000. FDI. Int Dent J. 1982; 
32; 74–77.

2. Wierzbicka M, Kaczmarek U. Trend choroby próchnicowej u 12-letnich 
dzieci na podstawie badań monitoringowych stanu zdrowia jamy 
ustnej. Czy polskie dzieci mają szanse na osiągnięcie narodowego i 
europejskiego celu zdrowia jamy ustnej? Dent Med Probl. 2009; 46(2): 
149–156.

3. Hodbell M, Peterson PE, Clarkson J, Johnson N. Global goals for oral 
health 2020. Int Dent J. 2003; 53: 285–288.

4. Narodowy Program Zdrowia na lata 2007–2015. Załącznik do Uchwały 
Nr 90/2007 Rady Ministrów z dnia 15 maja 2007r.

5. Adamowicz-Klepalska B, Wierzbicka M, Strużycka I. Założenia i cele 
zdrowia jamy ustnej w kraju na lata 2006–2020. Czas Stomatol. 2005; 
58(6): 457–460.

6. World Health Organization. Oral Health Surveys. Basic Methods. 
4th Edition. Geneva 1997.

7. Organization for Economic Co-operation and Development: Health 
Status. in: Health at the glance 2007: OECD indicatiors. Paryż 2007, 
pp. 19–44.

8. Wochna-Sobańska M, Lubowiedzka B, Rybarczyk-Townsend E. 
Zachorowalność na próchnicę zębów dzieci 12-letnich w województwie 
łódzkim w latach 1978–2003. Czas Stomatol. 2006; 59(1): 26–30.

9. Broniarek M, Krawczyk-Struss M, Piątowska D. Ocena stanu uzębienia 
i  świadomości zdrowotnej dzieci w wieku 12 lat z miejscowości 
Trzcianna i Nowy Dwór w powiecie skierniewickim. Czas Stomatol. 
2008; 61(11): 775–783.

10. Milewska R, Łuczaj-Cepowicz E. Ocena stanu uzębienia i potrzeb 
leczniczych u 6- i 12-letnich dzieci w Białymstoku. Nowa Stom. 2004; 
9(4): 153–156.

11. Bagińska J, Wilczynska-Borawska M, Stokowska W. Ocena polaryzacji 
próchnicy zębów stałych u 12-letnich dzieci z województwa podlaskiego. 
Czas Stomatol. 2005; 58(10): 719–722.

12. Dolińska E, Stokowska W, Pietruska M, Skurska A, Paniczko-Drężyk 
A. Istotny wskaźnik poziomu choroby próchnicowej wg Bratthalla 
u dzieci 12-letnich z powiatu wysokomazowieckiego (województwo 
podlaskie). Czas Stomatol. 2008; 61(12): 863–866.

13. Składnik-Jankowska J, Kaczmarek U. Istotny Wskaźnik Próchnicy u 
12-letnich dzieci z różnych środowisk województwa dolnośląskiego. 
Czas Stomatol. 2010; 63(3): 166–173.

14. Budżety Gospodarstw Domowych. GUS, Warszawa 2011, p. 50.
15. Bromblik A, Wierzbicka M, Szatko F. Wpływ uwarunkowań 

środowiskowych na zapadalność i przebieg próchnicy zębów u dzieci. 
Czas Stoamtol. 2010; 63(5): 301–309.

16. Jodkowska M, Oblacińska A, Tabak I, Radiukiewicz K. Ocena 
nierówności w dostępie uczniów do profilaktycznej opieki zdrowotnej. 
Med Wiek Rozwoj. 2010; XIV(2): 179–188.

17. Zdrowie i Ochrona Zdrowia. GUS, Warszawa 2011, p. 175–176, 182.
18. Zagozdzon P, Kolarzyk E, Marcinkowski JT. Quality of life and rural 

place of residence in Polish women – population based study. Ann 
Agric Environ Med. 2011; 18(2): 429–432.

19. Probst JC, Moore CG, Baxley EG, Lammie JJ. Rural–urban differences 
in visits to primary care physicians. Fam Med. 2002; 34: 609–615.

20. Cypriano S, Hugo FN, Sciamarelli MC, Tôrres LH, Sousa Mda L, 
Wada RS. Factors associated with the incidence of dental caries among 
schoolchildren living in a municipality with low prevalence of dental 
caries. Cien Saude Colet. 2011; 16(10): 4095–4106.

21. Djuricković M, Ivanović M. The state of oral health in children at the 
age of 12 in Montenegro. Vojnosanit Pregl. 2011; 68(7): 550–555.

22. Gorbatova MA, Grjibovski AM, Gorbatova LN, Honkala E. Dental 
caries experience among 12-year-old children in Northwest Russia. 
Community Dent Health. 2012; 29(1): 20–24.

23. Dukić W, Delija B, Lulić Dukić O. Caries prevalence among 
schoolchildren in Zagreb, Croatia. Croat Med J.2011; 15(52): 665-671.

328


