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ABSTRACT

BACKGROUND. In the year 2014 an epidemiological study was carried out again in the region of Łódź amongst 
12-year old children as a part of general study in Poland.
OBJECTIVES. The purpose of the study was to evaluate the prevalence of carries, caries severity measured by 
the DMF index among 12 -year old children in the region of Łódź.
MATERIAL AND METHODS. 328 children aged 12 were randomly selected and examined, of which 176 girls 
and 152 boys respectively. The methodology was based on clinical examination according to WHO standards. 
The prevalence of carries, DMF index , treatment index was calculated in łodzkie voivodeship .
RESULTS. The studies indicated that the prevalence of caries was  67.8 % for 12- year old children and decreased 
1.4% in comparison with  last studies  in the region of Łódź.  DMF index  also decreased and the value was 1.63. 
The score obtained caused that the goal proposed by the WHO for 2015 for 12- year-old children was achieved 
in łodzkie voivodeship. SiC index in the study group was estimated at 4. 03. Compare to the previous study in 
the SiC index value has been reduced in Łódzkie voivodeship. The result makes our study group very close to 
the next goal proposed by the WHO for 12- year-old children where SiC index should be less than 4.
CONCLUSIONS. Intensity and prevalence  of caries for 12 year old children in Łódź and surrounds suggests that 
it is on the decrease, and dental state in the study group is satisfactory.
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INTRODUCTION

At the end of 2014, examinations in children aged 
12 years were conducted again within the frames of 
the Nationwide Oral Health Monitoring Programme 
of the Polish population.  Examination in such age 
group allows for an assessment of the effectiveness of 
prophylactic programmes and health education present 
in nursery schools and schools. Beginning from the 70s, 
a decreasing tendency of dental caries intensity in per-
manent teeth was observed. It resulted from treatment 
programmes addressed to school children and introduc-
tion of sealing of molar teeth (1,2,3). Unfortunately, the 
successive examinations revealed an increase of dental 
caries intensity index up to the DMF value of 3.3 (2005). 
Probably, it may be associated with a liquidation of 
dental offices in schools and, thus, limitation of dental 

service accessibility (4,5). On a basis of results of the 
recent epidemiological study carried out in Łódzkie 
province in 2007, a decreasing tendency was stated 
again which amounted to the DMF value of 2.11 (6). 
Our present study will allow for an assessment of dental 
caries in children aged 12 years as well as verification 
whether the WHO goals for 2015 concerning this age 
group will be achieved (7). A total of three provinces 
participated in the Nationwide Programme, including 
Podlaskie, Dolnośląskie and Łódzkie provinces.

OBJECTIVE  

This paper aimed at assessing dentition status of 
12-year-old children in Łódzkie province.  
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MATERIAL AND METHODS

A total of 328 children aged 12 years were enrolled 
into the epidemiological study, including 176 girls 
and 152 boys. They were selected on a basis of strat-
ified cluster sampling method. Administrative map of 
Łódzkie province was divided into 4 quadrants. First, 
north-eastern quadrant of Łódzkie province was sam-
pled, then Łódzki and Brzeziński districts and adequate 
communes and villages. Schools in Łódzkie province 
were sampled based on a list of all primary schools 
registered in Łódzkie province in 2014. From a list of 
upper-secondary schools, lyceums and upper secondary 
schools were sampled in both districts. Primary schools 
were sampled from a list of primary schools in both 
districts.  

At the day of examination, children were aged 12 
years. Having considered the place of residence, two 
study samples were distinguished, i.e. those living in 
urban and rural areas. Table I presents the characteristics 
of study population.

Table 1. 12 year-old-children examined by gender and place 
of residence.

Place of residence Urban area Rural area Total
Gender n % n % n %
Boys 86 46.7 66 45.8 152 46.3
Girls 98 53.3 78 54.2 176 53.7
Total 184 100.0 144 100.0 328 100.0

Clinical examinations of teeth in students were per-
formed in school or nursing offices under artificial light 
(head lamp), using dental mirror and probe pursuant 
to the WHO criteria. Students were enrolled into the 
study once their parents signed the informed consent. 
Findings of examinations were recorded in the WHO 
epidemiological cards for epidemiological research. 
Stomatologists who participated in this programme 
were first trained and subject to calibration.  

Data collected were used to calculate, i.a., prev-
alence, intensity (severity) of dental caries expressed 
in DMF values and treatment index. Children free of 
dental caries were also selected (DMF=0). Results were 
subject to statistical analysis, using Mann-Whitney test, 
chi-squared test (χ2).

RESULTS

Prevalence of dental caries in the group of examined 
12-year-old children in Łódzkie province was 67.8%. In 
case of urban and rural areas it was 67.4% and 68.1,%, 
respectively.  For girls and boys, this value amounted 
to 65.9% and 69.7%, respectively. There were no sta-
tistically significant differences with regard to the place 

of residence and gender (Fig.1). From examinations 
transpires that more than 1/3 of students were free of 
dental caries (32.3%).  Higher percentage of examined 
children was reported in urban areas (32.6%) and girls  
(34.1%). However, the difference was not of statistical 
significance (Tab.3). 

The average intensity of dental caries expressed in 
DMF for the study sample amounted to 1.63. Slightly 
lower value was observed in rural areas, i.e. 1.49. The 
value of DMF in girls was lower compared to boys, 
however, there were no statistically significant differ-
ences. Intensity of dental caries was higher in boys in 
both urban and rural areas (Tab.2). A special attention 
should be paid to the fact that the values of particular 
components of DMF are very close in girls and boys and 
places of residence. Filled teeth (F) were the dominant 
component of DMF – 1.23. The number of filled teeth 
(F) was slightly higher in urban areas – 1.26 compared to 
rural areas – 1.20 and higher in boys – 1.38. The average 
number of decayed teeth (D) was 0.38. This number was 
slightly higher in urban areas. The number of missing 
teeth (M) in study population was low and amounted to 
0.03 (Tab.2). It was demonstrated that 2.18% of students 
on average had at least one tooth removed. In both urban 
and rural areas, the number of missing teeth ranged 
from 0 to 2 teeth. The presence of fissure sealant was 
stated in 29.57% of examined students while 57.01% 
of children had at least one tooth with filling.

Table 2. DMF index, its components and treatment index by 
gender and place of residence in Łódzkie province. 

Place of 
residence Gender D M F DMF Treatment 

index

Urban area
Girls 0.45 0.01 1.07 1.53 0.71
Boys 0.49 0.03 1.47 1.99 0.75
Total 0.47 0.02 1.26 1.74 0.73

Rural area
Girls 0.29 0.05 1.14 1.49 0.80
Boys 0.21 0.02 1.27 1.50 0.81
Total 0.26 0.03 1.20 1.49 0.80

Total Girls 0.38 0.03 1.10 1.51 0.75
Boys 0.37 0.03 1.38 1.78 0.77

Total 0.38 0.03 1.23 1.63 0.76

From epidemiological studies transpires that dental 
caries occurred more frequently in mandible (1.02) than 
jaw (0.62) in 12-year-olds examined. The difference was 
statistically significant. These values were significant 
and higher in mandibular teeth in both urban and rural 
areas. 

DMF values equal to ≤ 3 were reported in 84.5% of 
study sample. In case of the remaining students, these 
values exceeded 3 and amounted to 4-5. This percentage 
was substantially higher in rural areas (91.0%) com-
pared to urban areas (79.3%). The percentage of boys 
living in urban areas with DMF ≤ 3 was considerably 
lower than in boys living in rural areas (Tab. 3). The 
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percentage of 12-year-old children with dental caries 
intensity lower or equal to 1 (DMF≤ 1) accounted for 
a half of the study sample, amounting to 52.1%. In case 
of rural areas and girls, this percentage was slightly 
higher. Statistically significant difference was reported 
exclusively between boys and girls in urban areas in 
favour of girls (Tab.III).

Table 3. Percentage of 12-year-old children with DMF ≤ 3, 
DMF≤ 1 and DMF =0 by place of residence in 
Łódzkie province.  

Place of 
residence Gender PUW ≤ 3 PUW ≤ 1 PUW=0

Urban area
Girls 82.6% 57.1%* 34.7%
Boys 75.6%* 41.9%*  30.2%
Total 79.3%* 50% 32.6%

Rural area
Girls 91.0% 56.9% 33.3%
Boys 90.9%* 53.0% 30.3%
Total 91%* 54.9% 31.9%

Total Girls 86.4% 56.8% 34.1%
Boys 82.2% 46.7% 30.3%

Total 84.5% 52.1 32.3%

 * statistically significant difference

Usually, 12-year-old children have full dentition. In 
our study, exclusively 24.4% of students had full perma-
nent teeth erupted except for third molars. Significantly 
higher percentage with full dentition was observed in 
urban areas – 34.2% compared to rural areas - 11.8%. 
Statistical differences were not reported between boys 
and girls in both urban and rural areas. Treatment index 
for study sample was 0.76. It was higher in rural areas 
– 0.80 than in urban areas – 0.73. Differences were not 
statistically significant which is presented in Table II.

In our study, SiC index was also calculated in 
12-year-olds. It allows for an identification of group 
which is exposed to dental caries to the largest extent. 
As it is showed in Figure 2, SiC index for study sample 
was 4.03. The value of this index was slightly higher 
in boys than girls. Having compared urban and rural 
areas, the value of SiC was considerably higher in 
urban areas (4.8) compared to rural areas (3.53). In the 
remaining group of 2/3 of study sample, the average 
DMF was 0.74. It was slightly higher in boys – 0.84 
than girls – 0.63. 

DISCUSSION

From the results of the study carried out in 12-year-
old children in 2014 in Łódzkie province transpires 
that the prevalence of dental caries decreased by 1.4% 
compared to the study conducted in 2007 (6,8). Further-
more, its value – 67.8% proved to be the lowest in our 
province compared to the values reported in Podlaskie 
province (71.1) and Dolnośląskie province (89.04%). Its 

value was also lower than the average for the country in 
that year (75.91%) [9]. Better results were obtained in 
Wielkopolskie province in Poznań in which the preva-
lence in 2009 was estimated at 60.67% (10). Our results 
also suggested that the prevalence of dental caries was 
lower in girls than boys contrary to the results obtained 
in 2007 and studies carried out in Lubelskie province 
(6,11). No significant differences were observed in the 
prevalence of dental caries in urban and rural areas, as 
it was in recent studies. This percentage was slightly 
higher in rural areas in both cases (6,8).

Intensity of dental caries in Łódzkie province ex-
pressed in DMF was lower compared to studies con-
ducted in previous years, amounting to 1.63. DMF value 
obtained in studies carried out in 2008 was 2.11 (6), 
while its value for the country gained from monitoring 
in 2007 was 3.07 (8) . Having compared the dentition of 
children in our province in 2014 to the whole country, 
it may be observed that intensity of dental caries is of 
the lowest value in our region. Close value – 2.4 was 
noted in Podlaskie province while considerably higher 
value was reported in Dolnośląskie province – 4.47 (9. 
High DMF value – 4.42 was also obtained in Lubelskie 
province in 2007 (11). These results suggest that there 
is an improvement in oral health status of children aged 
12 years in Łódzkie province in recent years. Such de-
creasing tendency was also reported in Poznań, where 
its value was even lower and it amounted to 1.59 and 
3.3 in 2003 (10). DMF value obtained in our province 
also suggests that prophylactic programmes carried out 
in schools proved to be effective enough to meet the 
WHO goal for 2015.  It stated that the average DMF 
should be no more than 2 at 12 years of age (7). An 
attention should be paid to the fact that similarly to 
the previous years filled teeth (F) were the dominant 
component of DMF in Łódzkie province – 1.23 and not 
decayed teeth (D) with an example being Dolnośląskie 
province (6,9). Low number of missing teeth in children 
in all provinces studied is also satisfactory. The average 
number of missing teeth (M) was 0.02. Furthermore, an 
increase in the percentage of 12-year-olds with DMF ≤ 
3 in our province is also positive aspect. This percentage 
was 55.7%, 58.9% and 84.5% in 2005, 2007 and 2015, 
respectively (8). Such high percentage of children with 
DMF ≤ 3 was also noted in Poznań -  80.06% (10).

According to a number of authors, prophylactic 
tooth sealing plays an important role in reducing the 
dental caries (12,13). Out of examined children, 29.57% 
had at least one permanent teeth filled. This percentage 
was higher in recent studies carried out in Łódzkie 
province (38.34%) (6). It seems to be that it may result 
from the fact that stomatologists use colourless sealant, 
thus, there are difficulties to verify its status and reten-
tion. In Podlaskie province, this percentage was higher 
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(32.55%) while in Dolnośląskie province its value was 
lower (23.25%) in recent studies (9).

Compared to recent studies in 2008, our studies 
demonstrated that treatment index increased from 0.57 
to 0.76 (6). It suggests that the effectiveness of conserva-
tive treatment in Łódzkie province in children examined 
has substantially improved. In the nationwide studies 
in remaining provinces, treatment index amounted to 
0.7 and 0.4 in Podlaskie and Dolnośląskie provinces, 
respectively.  

SiC index, which allows for identifying children at 
high risk of dental caries, was 4.03 in our region. Its 
value was lower compared to the value gained in 2003 
– 6.89 (14). Therefore, we observe an improvement 
of dentition status also in a group at the highest risk 
of dental caries. Furthermore, it proves to be that the 
value obtained is close to the successive WHO goal for  
2015 for 12-year-old children. It states that SiC index 
should be less than 4 (7). It is an interesting fact that 
SiC index in Łódzkie province in rural areas was 3.53. 
It suggests that such group of children achived also 
the second WHO oral health goal. Unfortunately, SiC 
index in urban areas was substantially higher (4,8). In 
other provinces studied, Bratthall index was far from 
the WHO health goal as it exceeded 6.0 (9).   

Having summarized the results of study, it may be 
stated that there is a decrease of dental caries incidence 
in 12-year-old children in Łódzkie province. A notice-
able improvement in the dentition status of children 
at low and high risk of dental caries was observed, 
especially in rural areas. Data obtained suggest that 
one of the WHO oral health goal for this age group for 
2015 was achieved. Furthermore, we come nearer to 
the results gained in the Western European countries 
(15). Moreover, the effectiveness of treatment improved 
substantially. Thus, we may conclude that informative 
and educational actions as well as the access to dental 
offices are on the increase. 

Successive WHO goals are slightly different than 
those issued so far as they do not include specific guide-
lines. Current goals should be determined on a basis of 
the situation of particular region as well as social and 
environmental conditions of given country. Taking it 
into account, each country should establish its own goals 
to improve the status of oral health. According to the 
data, DMF should be reduced in 12-year-old children 
by 2020, especially D component and in those at high 
risk (8). Based on our results, we observe a noticeable 
improvement of DMF index in Łódzkie province. It 
is also with regard to high-risk children. Thus, we as-
sume that we approach the right direction to meet the 
goals for 2020. Knowledge on oral health should be 
constantly disseminated in parents and their children 
beginning from preschool age. It should be done with 
an engagement of teachers in schools and adequately 

trained medical personnel. Only such health education 
combined with prophylactic programmes for dental 
caries would allow for further decrease of the incidence 
of dental caries in children and adolescents as well as 
achievement of better results by 2020. 

CONCLUSIONS

1.  There was a decrease in the incidence of dental caries 
in 12-year-old children in Łódzkie province. 

2.  The WHO goal regarding DMF value for 2015 for 
this age group was achieved.   
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