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ABSTRACT 

___________________________________________________________________________ 
Purpose: One of the main research aims of 
epidemiological studies is to prove the prevalence 
of diseases and physiological conditions among 
people. The results of these studies enable to 
implement efficient prophylaxis and to plan proper 
health care management. Information about the 
prevalence of malocclusions in children and 
adolescents is a very important aspect of the 
planning of preventive care in health policy. In 
addition, evaluation of malocclusion allows for 
determining current treatment effectiveness and 
orthodontic treatment need after the completion of 
free orthodontic treatment under the Polish National 
Health Fund, which the legislator provided for 
children up to 13 years of age. 
Materials and methods: The study included 500 
children, aged 13 years (249 girls, 251 boys) from 
the Podlaskie voivodeship. The study was 
conducted in nine junior high schools, in a school 
nursing surgery using basic diagnostic tools 
(periodontal probe, dental mirror, laryngological 

spatula). The rules of Polish orthodontic diagnosis 
by Orlik-Grzybowska were applied in diagnosis of 
malocclusion. Dental abnormalities were also 
determined. 
Results: Malocclusions were found in 57.8% of 
patients. 34% of children had distal occlusion 
belonged to the most frequent irregularities, while 
lingual occlusions (1.6%) was observed the most 
rarely. Dental abnormalities, including teeth 
rotations (81.8%) as most frequent were reported in 
82.8% of the respondents.  
Conclusions: The prevalence of malocclusion in 13 
- year old school children from the Podlaskie 
voivodeship is high and indicates the inadequacy of 
orthodontic health care program. Distal occlusion is 
the most common malocclusion No significant 
differences were found between the prevalence of 
malocclusion and the place of residence. 
Key words: malocclusion, epidemiological study, 
children 
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INTRODUCTION 
 

Health, including the status of the 
masticatory system, is the result of many factors. 
According to the generally accepted Dahlgren and 
Whitehead’s model, biological factors (age, sex, 
genetic factors), life style, social support networks 
and socio-economic, cultural and environmental 
factors belong to these factors [1]. The guidelines of 
the World Health Organization (World Health 
Organization – WHO,) regarding oral health for 
2020, relate mainly to the prevention, early 
detection and treatment of occlusal disorders [2]. In 
Poland, the main objective of the National Health 
Programme (NHP) for 2007-2015 is to improve the 
health and related quality of life of the population. 
One of the strategies is to intensify the prevention 
of tooth decay in children and adolescents. The 
specific objectives of oral health do not take into 
consideration the prevalence of malocclusion [3,4]. 
One of the strategic objectives of the National 
Programme for the Protection of the Masticatory 
System in 1997-2001, developed by Ministry of 
Health and Social Welfare, in February 1996, was 
to reduce the prevalence of malocclusion. It was 
assumed to reduce by 15% the percentage of 
children and adolescents compared to 1995, when 
the need for orthodontic treatment was observed in 
60% of patients [5]. 

Epidemiological studies allow for 
evaluating the distribution and severity of morbid 
conditions that occur in a population. They can also 
check the influence of the etiological factors on the 
prevalence of diseases, providing the data for 
planning preventive and therapeutic actions. 
Currently, malocclusions are the third in the 
ranking of priorities among the problems of dental 
public health worldwide, surpassed only by dental 
caries and periodontal diseases [6]. 

For many years, the epidemiological 
studies screening occlusion disorders have been 
carried out by numerous authors in Poland and 
abroad. Analysis of the Polish literature showed a 
difference in the prevalence of malocclusions in 
children and adolescents. Simultaneously, the 
highest incidence of malocclusion was observed in 
a group of distal occlusion (according to the 
classification by Orlik-Grzybowska) [7-11].  

However, there was no current data 
regarding the Podlaskie voivodeship. The last 
screening of occlusion in Bialystok was carried out 
in Białystok, the 60s of the last century [10]. In 
2004, school children and adolescents were studied 
for the presence of posterior cross bites [12]. 
 
Objectives 

Occlusal conditions were assessed to help 
establish current treatment effectiveness and 
orthodontic treatment need after the completion of 
free orthodontic treatment under the Polish National 

Health Fund, which the legislator provided for 
children up to 13 years of age. 
 
MATERIALS AND METHODS 
 

The study included 500 children (249 girls 
and 251 boys), aged 13 years from the Podlaskie 
voivodeship. Children came from 3 residential 
environments: a big city (> 50,000 inhabitants - 
BC) - 276 people, a small town (5,000-50,000 
inhabitants - ST) - 199 people and a village (<5,000 
inhabitants - VI) - 25 people, belonging to the 
county: Bialystok and Sokolka. The study was 
conducted in nine junior high schools, in a school 
nursing surgery, in daylight, using basic diagnostic 
tools (dental mirror, laryngological spatula and 
periodontal probe). Occlusal conditions of the 
children were evaluated by a dentist. In each case, a 
written consent to the examination of a child was 
obtained from parents or guardians. 

Extraoral analysis was carried out on the 
basis of the facial symmetry. Kolmann’s rule, 
Rickett’s profile and Korkhaus lip step were 
determined [13]. 

Intraoral conditions were evaluated on the 
basis of: canine classes, Angle’s class and the 
volume of overjet and overbite. 

Malocclusion was diagnosed according to 
the Polish orthodontic diagnosis by Orlik-
Grzybowska [14]. Dental abnormalities were also 
determined and divided into two groups. 
Dentoalveolar disproportions whose symptom was 
teeth crowding or their spacing represented the first 
group, while dental abnormalities such as eruption 
time, morphology, number and topography of the 
teeth – the second group.  

The results were analyzed using Pearson’s 
chi-square test of independence (p *) and chi-square 
test for linear trend (p **). Results at p <0.05 were 
considered statistically significant. Statistics were 
calculated using SPSS 20.0. 

The study was approved by the Bioethics 
Committee of the Medical University of Bialystok 
(RI-002/14/2014).  

 
RESULTS 
 

In the examined group, intact facial 
symmetry was observed in 329 patients (65.8%). 
Equality of three sections of the face (Kolmann’s 
rule) was established in 300 children (60%). 
Rickett’s normal profile was reported most 
frequently - 325 people (65%), while a moderate 
negative Korkhaus lip step in 338 (67%). Both 
Rickett’s normal profile and moderate negative 
Korkhaus lip step occurred significantly more 
frequently in boys. There was also a statistically 
significant increase in the number of children with 
preserved facial symmetry and Kolmann’s rule with 
the increased number of residence (Tab. 1). 
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The majority of the children had correct 
overjet (74.8%) and overbite (72.2%). Increased 
overbite was recorded in 117 children (23.4%) and 
concerned more frequently the children from the 
rural areas (28%). Enlarged overjet was observed in 
132 patients (23.4%), mainly among children in the 
rural areas (44%). Negative overbite was revealed 
in 11 (1.8%), while reverse overjet in 7 patients 
(1.4%). Both types of overjet were not encountered 
in children in the rural areas. 

Fang Classes I were reported markedly 
more frequently on both the right - 350 (70%) and 
the left - 344 respondents (68.8%). Fang Class II 
(24.7%) was observed less frequently, while class 
III was the least likely (4.1%). In 1.8% of children, 

fang classes could not be determined. No child 
from the rural area was qualified to this group. 

Similarly, Angle’s class I was the most 
frequently reported (73.5%), Angle’s class II, more 
rarely (16.7%), and Angle’s class III, the least 
frequently (8.1%). In 1.7% of the children, Angle’s 
classes were not defined. Angle’s class I was 
observed least frequently among the children from 
the rural areas. In addition, in this group, the 
highest percentage of children with missing sixth 
teeth was revealed, which prevented from assessing 
correctly molar classes (Tab. 1). No statistically 
significant relationship was found between the 
gender and place of residence, and the intraoral 
conditions investigated in the study.  

 
Table 1. Analysis of the facial features and intraoral conditions broken down by gender and place of residence 

 
  girls boys p* VI ST BC p** 

face 
symmetry correct 166 

(66.7%) 
163 

(64.9%) 0.684 9 
(36.0%) 

132 
(66.3%) 

188 
(68.1%) 0.028** 

Kolmann’s 
rule correct 154 

(61.8%) 
146 

(58.2%) 0.401 5 
(20.0%) 

109 
(54.8%) 

186 
(67.4%) 0.000** 

Rickett’s 
profile 

concave 74 
(29.7%) 

54 
(21.5%) 

0.031* 

7 
(28.0%) 

49 
(24.6%) 

72 
(26.1%) 

0.565 normal 158 
(63.5%) 

167 
(66.5%) 

15 
(60.0%) 

129 
(64.8%) 

181 
(65.6%) 

convex 17 (6.8%) 30 
(12.0%) 

3 
(12.0%) 

21 
(10.6%) 

23 
(8.3%) 

Korkhaus 
lip step 

enlarge 
negative 

39 
(15.7%) 

57 
(22.7%) 

0.001* 

10 
(40.0%) 

42 
(21.1%) 

44 
(15.9%) 

0.346 medium 
negative 

164 
(65.9%) 

174 
(69.3%) 

12 
(48.0%) 

123 
(61.8%) 

203 
(73.6%) 

positive 46 
(18.5%) 

20 
(8.0%) 

3 
(12.0%) 

34 
(17.1%) 

29 
(10.5%) 

overbite 

increased 50 
(20.1%) 

67 
(26.7%) 

0.213 

7 
(28.0%) 

39 
(19.6%) 

71 
(25.7%) 

0.528 in norm 194 
(77.9%) 

180 
(71.7%) 

18 
(72.0%) 

157 
(78.9%) 

199 
(72.1%) 

negative 5 (2.0%) 4 (1.6%) 0 (0.0%) 3 (1.5%) 6 (2.2%) 

overjet 

increased 69 
(27.7%) 

63 
(25.1%) 

0.762 

11 
(44.0%) 

47 
(23.6%) 

74 
(26.8%) 

0.440 in norm 177 
(71.1%) 

184 
(73.3%) 

14 
(56.0%) 

150 
(75.4%) 

197 
(71.4%) 

reversed 3 (1.2%) 4 (1.6%) 0 (0.0%) 2 (1.0%) 5 (1.8%) 

canine’s 
class / 

right side 

cannot be 
defined 2 (0.8%) 9 (3.6%) 

0.186 

0 (0.0%) 4 (2.0%) 7 (2.5%) 

0.317 
I 174 

(69.9%) 
176 

(70.1%) 
15 

(60.0%) 
141 

(70.9%) 
194 

(70.3%) 

II 61 
(24.5%) 

55 
(21.9%) 

9 
(36.0%) 

43 
(21.6%) 

64 
(23.2%) 

III 12 (4.8%) 11 
(4.4%) 1 (4.0%) 11 

(5.5%) 
11 

(4.0%) 

canine’s 
class /left 

side 

cannot be 
defined 2 (0.8%) 5 (2.0%) 

0.624 

0 (0.0%) 3 (1.5%) 4 (1.4%) 

0.720 I 169 
(67.9%) 

175 
(69.7%) 

17 
(68.0%) 

140 
(70.4%) 

187 
(67.8%) 

II 69 
(27.7%) 

62 
(24.7%) 

8 
(32.0%) 

48 
(24.1%) 

75 
(27.2%) 
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III 9 (3.6%) 9 (3.6%) 0 (0.0%) 8 (4.0%) 10 
(3.6%) 

Angle’s 
class / 

right side 

cannot be 
defined 6 (2.4%) 2 (0.8%) 

0.429 

3 
(12.0%) 1 (0.5%) 4 (1.4%) 

0.210 
I 177 

(71.1%) 
188 

(74.9%) 
13 

(52.0%) 
156 

(78.4%) 
196 

(71.0%) 

II 46 
(18.5%) 

40 
(15.9%) 

7 
(28.0%) 

30 
(15.1%) 

49 
(17.8%) 

III 20 (8.0%) 21 
(8.4%) 2 (8.0%) 12 

(6.0%) 
27 

(9.8%) 

Angle’s 
class / left 

side 

cannot be 
defined 7 (2.8%) 2 (0.8%) 

0.350 

2 (8.0%) 3 (1.5%) 4 (1.4%) 

0.063 
I 185 

(74.3%) 
185 

(73.7%) 
16 

(64.0%) 
157 

(78.9%) 
197 

(71.4%) 

II 39 
(15.7%) 

42 
(16.7%) 

7 
(28.0%) 

25 
(12.6%) 

49 
(17.8%) 

III 18 (7.2%) 22 
(8.8%) 0 (0.0%) 14 

(7.0%) 
26 

(9.4%) 
 

 
A statistically significant relationship was 

proved between the normal Rickett’s profile, the  
moderate negative Korkhaus lip step and correct 
overbite, and the preserved Kolmann’s rule (Tab. 
2). 

 
 
Table 2. Relationships between Kolmann's rule and Rickett's profile, Korkhaus’ lip step and overbite 

 

 Kolmann’s rule p* not retained retained 
Rickett’s normal profile 119 (59.5%) 206 (68.7%) p=0.002* 

medium negative Korkhaus’ 
lip step 122 (61.0%) 216 (72.0%) p=0.001* 

normal overbite 157 (78.5%) 217 (72.3%) p=0.035* 
 
Children with Rickett’s normal profile, 

correct overbite and Angle’s class I and cannine’s  
class I on both sides of the arch had significantly 
more likely moderately negative Korkhaus lip step 
(Tab. 3). 

 
Table 3. Relationships between Kolmann's rule and Rickett's profile, Korkhaus’ lip step, Angle’s classes and 
canine’s classes 

 
Korhaus lip step 

p* enlarge negative medium 
negative positive 

Rickett’s normal profile 43 (44.8%) 244 (72.2%) 38 (57.6%) p=0.000* 
normal overjet 61 (63.5%) 252 (74.6%) 48 (72.7%) p=0.000* 

canine’s I class / right side 55 (57.3%) 250 (74.0%) 45 (68.2%) p=0.000* 
canine’s I class / left side 54 (56.3%) 248 (73.4%) 42 (63.6%) p=0.000* 
Angle’s I class / right side 60 (62.5%) 261 (77.2%) 44 (66.7%) p=0.000* 
Angle’s I class / right side 57 (59.4%) 272 (80.5%) 41 (62.1%) p=0.000* 

 
In the study of 13-year-olds, occlusion 

disorders were found in 289 children, 57.8% of all 
the examined. In some children, there was more 
than one malocclusion, hence the total score of 
malocclusions amounted to 393. Distal occlusion, 
the most frequent in occlusion disorders, was 
diagnosed in 170 patients (34%). Defects in the 
vertical (deep bites - 22%) were the second most 
numerous group of malocclusions, while cross bites 

- 47 (9.4%) were the third in the order of 
malocclusion. Lingual occlusions were the least 
common - 8 children (1.6%). 

Dental defects, concerning dentoalveolar 
disproportions (crowding, spacing), were observed 
in 414 respondents, which accounted for 82.8%. 
The smallest percentage of irregularities (76%) 
were found in the children from the rural areas. 
Other dental abnormalities were detected in 464 
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children (92.8%), of which 100% involved children 
from the rural areas. In both types of dental defects 
the highest percentage of defects was revealed in 
children from small towns. 

 Occlusal norms excluding the presence of 
both occlusion and dental defects were observed in 
12 children (2.4%). No malocclusion and dental 

defects were found in children from small towns 
and big cities. 

Distribution of individual malocclusion 
and dental defects according to children’s gender 
and place of residence is shown in Table 4. There 
was no statistical significance between defects and 
the gender or place of residence. 

 
Table 4. Prevalence of malocclusion, dental abnormalities and normal occlusion in subjects broken down by 
gender and place of residence 
 

 girls boys p* VI ST BC p** 
normal occlusion 6 (2.4%) 6 (2.4%) 0.989 0 (0.0%) 5 (2.5%) 7 (2.5%) 0.630 

malocclusion 

distal 
occlusion 

94 
(37.8%) 

76 
(30.3%) 0.078 10 

(40.0%) 
65 

(32.7%) 
95 

(34.4%) 0.957 

mesial 
occlusion 

21 
(8.4%) 

23 
(9.2%) 0.773 2 (8.0%) 18 

(9.0%) 
24 

(8.7%) 0.981 

open bite 7 (2.8%) 7 (2.8%) 0.988 0 (0.0%) 6 (3.0%) 8 (2.9%) 0.656 

deep bite 47 
(18.9%) 

63 
(25.1%) 0.093 7 

(28.0%) 
38 

(19.1%) 
65 

(23.6%) 0.612 

cross bite 21 
(8.4%) 

26 
(10.4%) 0.461 3 

(12.0%) 
23 

(11.6%) 
21 

(7.6%) 0.148 

lingual 
occlusion 6 (2.4%) 2 (0.8%) 0.151 0 (0.0%) 5 (2.5%) 3 (1.1%) 0.541 

dental 
abnormality 

dentoalveolar 
disproportions 

204 
(81.9%) 

210 
(83.7%) 0.607 19 

(76.0%) 
172 

(86.4%) 
223 

(80.8%) 0.444 

others 232 
(93.2%) 

232 
(92.4%) 0.748 25 

(100.0%) 
185 

(93.0%) 
254 

(92.0%) 0.251 

 
Of the dentoalveolar disproportions, 

crowding of teeth (57.5%) was reported most 
frequently compared to the presence of spaces 
between teeth (10.3%). Crowding was more 
common in the lower arch (64.4%) than in the 
upper (50.6%). In contrast, the trems were found in 
the similar number of children, in the upper arch 
(10.6%) and the lower arch (10.0%). A statistically 
significant correlation was revealed between the 
occurrence of spaces in the upper arch and the 
gender (Tab. 5). 

Persistent deciduous teeth were observed 
in 45 patients (9.0%), 26 boys (10.4%) and 19 girls 
(7.6%). 

In a one boy (0.4%), a big city dweller, 
two medial upper incisors with increased 
dimensions were reported. Fifteen microdontic 
teeth were observed in 8 children (3.2%). The most 
common irregularity concerned the upper lateral 
incisors - 14 teeth. In a one child, microdontic 
lower central incisors were found. 

Hyperdontia in the form of the middle 
tooth (mesiodens) occurred in a one boy (0.4%) 
from a small town. Hyperdontia was observed in 
five patients (1.0%) from small towns and big 
cities, who had 8 permanent teeth gaps – 5 of 
second premolars and 3 lateral incisors. 

Incompatibility of dental midline with 
regard to the midline of the face was observed in 
41.9% of children. In the upper arch, this 
irregularity concerned more girls (47.4%), which 

was confirmed statistically. In the lower arch, this 
finding was revealed in a similar number of girls 
(44.2%) and boys (43.0%). Diastema was reported 
more frequently in the upper arch (12%) than in the 
lower arch (4%). 

In a one boy (0.4%) from a small town, 
transposition of the canine with lateral incisor was 
revealed. Reinclusion of lower second primary 
molars was observed in two boys (0.8%) from a big 
city. Protrusion of 486 incisors was reported in 64 
girls (25.7%) and 62 boys (24.7%), affecting more 
frequently the upper teeth (353 teeth). Retrusion of 
353 incisors occurred in 49 girls (19.7%) and 51 
boys (20.3%), more frequently in the upper arch 
(258 teeth). A total of 22 girls (8.8%) and 34 boys 
(13.5%) had 76 ectopic teeth, 53 of them located in 
vestibule, 18 – in palatal and 5 – in lingual 
positions. 

 Teeth rotations (81.8%) were the most 
common irregularities, reported in slightly more 
girls (84.7%). A total of 2,165 teeth were rotated, of 
which 1,302 belonged to the lower arch. Rotated 
incisors constituted the largest group - 943, then, 
upper incisors - 650, successively, lower canines - 
279, upper canines – 193 and finally, premolars and 
molars - 20. 
  The number of children with retrusion and 
rotations of teeth was observed to decrease with the 
increasing size of residence. This relationship was 
confirmed statistically (Tab. 5). 
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Table 5. Prevalence of dental abnormalities by gender and place of residence 
 

 girls boys p* VI ST BC p** 

dentoalveolar 
disproportions 

crowding in the 
upper arch 

134 
(53.8%) 

119 
(47.4%) 0.152 10 

(40.0%) 
110 

(55.3%) 
133 

(48.2%) 0.545 

crowding in the 
lower arch 

161 
(64.7%) 

161 
(64.1%) 0.904 17 

(68.0%) 
132 

(66.3%) 
173 

(62.7%) 0.373 

spacing in the 
upper arch 

17 
(6.8%) 

36 
(14.3%) 0.006* 2 (8.0%) 25 

(12.6%) 
26 

(9.4%) 0.523 

spacing in the 
lower arch 

19 
(7.6%) 

31 
(12.4%) 0.079 3 

(12.0%) 
22 

(11.1%) 
25 

(9.1%) 0.435 

time eruption 
disorders 

the presence of 
persistent 

deciduous teeth 

19 
(7.6%) 

26 
(10.4%) 0.287 1 (4.0%) 18 

(9.0%)  
26 

(9.4%) 0.525 

size disorders macrodontics 0 (0.0%) 1 (0.4%) 0.319 0 (0.0%)  0 (0.0%) 1 (0.4%) 0.400 
microdontics 2 (0.8%) 6 (2.4%) 0.157 0 (0.0%) 5 (2.5%) 3 (1.1%) 0.541 

number 
disorders hypodontia 2 (0.8%) 3 (1.2%) 0.660 0 (0.0%) 3 (1.5%) 2 (0.7%) 0.699 

topography 
disorders 

 
 

incompatibility 
midline in the 

upper arch 

118 
(47.4%) 

83 
(33.1%) 0.001* 8 

(32.0%)  
86 

(43.2%) 
107 

(38.8%) 0.770 

incompatibility 
midline in the 

lower arch 

110 
(44.2%) 

108 
(43.0%) 0.796 10 

(40.0%) 
79 

(39.7%) 
129 

(46.7%) 0.145 

diastema in the 
upper arch 

29 
(11.6%) 

31 
(12.4%) 0.809 1 (4.0%) 21 

(10.6%) 
38 

(13.8%) 0.110 

diastema in the 
lower arch 8 (3.2%) 12 

(4.8%) 0.371 0 (0.0%) 10 
(5.0%) 

10 
(3.6%) 0.988 

protrusion 64 
(25.7%) 

62 
(24.7%) 0.796 12 

(48.0%) 
46 

(23.1%) 
68 

(24.6%) 0.207 

retrusion 49 
(19.7%) 

51 
(20.3%) 0.858 7 

(28.0%) 
47 

(23.6%) 
46 

(16.7%) 
0.034

** 

ectopy 22 
(8.8%) 

34 
(13.5%) 0.095 1 (4.0%) 23 

(11.6%) 
32 

(11.6%) 0.489 

rotation 211 
(84.7%) 

198 
(78.9%) 0.090 22 

(88.0%) 
171 

(85.9%) 
216 

(78.3%) 
0.027

** 
 

 
 A statistically significant correlation was 

established between the rotation of teeth and their  
crowding in both dental arches (Tab. 6). 

 
Table 6. The relationship between the occurrence of rotation and the presence of dental crowding 
 

 Rotations p*  yes no 
crowding in the upper arch 9 (9.9%) 244 (59.7%) p=0.000* 
crowding in the lower arch 9 (9.9%) 313 (76.5%) p=0.000* 

 
 
DISCUSSION 
 

The rules of the Polish orthodontic 
diagnosis allow for the initial diagnosis of 
orthodontic condition during screening. 
Orthodontic extraoral and intraoral analysis and 
functional examination can easily be carried out in 
a school nursing surgery. Analysis of the definition 
of malocclusion in line with the findings of the 
International Commission for Unification of 

Orthodontic Systematics of the World Health 
Organization, stating "malocclusion is a state of the 
masticatory system that limits the action of chewing 
and breathing and/or is felt by the patient as a 
disfigurement", reveals the difficulty in comparing 
Polish and foreign studies [11]. Moreover, Polish 
authors, in their studies, frequently used a different 
classification than Orlik-Grzybowska. Angle's 
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classification and severity of malocclusion, divided 
into good and bad occlusion or the WHO 
classification were frequently applied in the studies 
[15-18].  

The Polish stricter criteria for diagnosis, 
based on the biological norm, compared to tests 
carried out in centres abroad, had no influence on a 
significant difference in the study results, compared 
to the data presented by American, Brazilian or 
Indian authors [19-21]. Class II malocclusion, 
found in 170 children, representing 34%, was the 
most frequently observed. A similar percentage of 
these defects was revealed among Asian kids - 
about 33% [22], 27.5% [23] and European kids - 
29.2% [24]. Similarly, crowding, as the most 
common dental defect, was diagnosed in 57.5% of 
children, which was confirmed in other authors’ 
reports - 46.4% [25], 53% [22], 54% [26]. 

The orthodontic study included 13-year-
old children, residing in the areas with different 
distances from dental offices. The access to 
specialist orthodontic consultation was limited, 
especially in the rural areas. The low health 
awareness of parents and guardians manifesting 
itself in lack of interest in children’s state of 
dentition may be associated with the relatively high 
prevalence of occlusion-tooth defects among the 
study children (82.8%). A high percentage of 
defects may result from inadequate prevention and 
unsatisfactory or ineffective treatment of children 
covered by the survey. 

The prevalence of malocclusion and dental 
abnormalities in the study of 13-year-old children 
was comparable with the values reported in national 
publications based on the similar evaluation 
criteria, from 53.3% in the Szczecin region to 93% 
in Bielsko-Biala [27,28]. The nationwide 
epidemiological study of the masticatory system in 
1995 revealed occlusion-tooth defects in 63.7% of 
12-year olds [17,29]. In each of these studies, there 
was a different number of participants in 
each study, from 120 [27] to 1,860 children [17]. 
Comparing the occlusion study in children from the 
area of present Podlasie region, an increase in the 
percentage of children with malocclusions (57.8%) 
was observed in comparison with the study 
performed in 1969 (32.9%) [10].  

A similar pattern was revealed in the 
Dolnoslaskie voivodeship, where the percentage of 
occlusive disorders in 1992 accounted for 50.6% 
and was almost twice as high as a few years earlier. 
In the former voivodeship of Szczecin - after 8 
years, there was an increase in the percentage of 
occlusal abnormalities from 33.3% to 53.3% [7]. 

Although the results of individual 
occlusion studies are impossible to compare in 
detail due to the different populations and age 
classification used, it undoubtedly contributes 
greatly to the overall understanding of the 
epidemiology of malocclusion. A large percentage 

of children with occlusion-tooth defects suggests 
the need for reflection on existing orthodontic care 
in Poland - the availability and effectiveness of 
treatment. Orthodontic prevention is also 
significant, combating various forms of dysfunction 
or parafunctions from an early age. Healthy teeth 
constitute the foundation of the proper condition of 
occlusion. Thus, a major role is attributed to the 
treatment of primary teeth, protecting against tooth 
decay and furrows in newly erupted permanent 
teeth, early treatment of dental caries and tooth 
injury prevention. In the case of premature loss of 
baby teeth or neglect of hygiene leading to a 
reduction in the number of permanent teeth in 
children, appropriate steps should be undertaken to 
correct further development of the masticatory 
system.  

The report of the Supreme Audit Office of 
2013 year states that the five-year study of children 
conducted in 2011 showed that only 20.1% of them 
were free of tooth decay. In the opinion of the 
Supreme Audit Office, this situation was 
significantly affected by insufficient health 
education and disease prevention. The report 
showed that only 2.96% of the population of 
children and adolescents in 2011 benefited from 
guaranteed preventive services financed from 
public funds [30]. 
 
CONCLUSIONS 
 
1. In the region of Podlasie, the consequences of 

inadequate orthodontic treatment were reported. 
Despite existing free care under the Polish 
National Health Fund for children up to the age 
of 13, the prevalence of malocclusion and dental 
defects have still been high. 

2. The study proved that the highest number of 
children had posterior occlusion, which 
confirms that distal occlusions are still the most 
common malocclusions. 

3. There was no correlation between the place of 
residence and the prevalence of malocclusion, 
which may illustrate the map of orthodontic 
surgeries in the Podlaskie voivodeship and 
confirm the awareness of parents, guardians and 
patients themselves regarding treatment of 
dental irregularities. 
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