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ABSTRACT
The research objective is to study the prevalence of the main stomatological maladies and
pathological changes of the temporomandibular joint (TMJ) in teenagers and people of young age. Widespread
presence of the main stomatological ailments in teenagers is one of the reasons of the pathology of
Temporomandibular Disorders (TMD). Our results show that the magnitude of DMFT index causes TMJ
pathologies (p0.05), whereas presence of dentoalveolar anomalies (DAA) does not lead to TMJ pathologies
(p0.05). Comparison of caries intensity in groups of 12-, 25-, and 17-year olds did not identify any statistically
significant differences in all comparison combinations between groups. Those diagnosed with TMJ pathologies
had statistically significant higher level of DMFT and deft (p0.05). Our study showed a weak (insignificant)
connection between DAA and TMJ pathologies in all three age groups. The collected results point to the
necessity of a more detailed study and development of prophylactic programs for caries and its complications
in children and teenagers in Kazakhstan.
Keywords: caries, periodontal diseases, dentoalveolar anomalies, temporomandibular disorders, level of
dental care (LDC).

*Corresponding author

January – February

2016

RJPBCS

7(1)

Page No. 2264

ISSN: 0975-8585
INTRODUCTION
Caries and ailments of the periodontal tissues are among the most widespread diseases in teenagers
(1-3). According to the latest statistical data in the Republic of Kazakhstan (RoK), stomatological diseases are
found in 73.1% of urban children, and in 74.1% of children from rural areas. The percentage of children
requiring dental debridement is 39% (4).
The prevalence of these diseases in teenagers is one of the reasons of TMD. The scientific literature
on this subject is widespread and on the radar of many scientists. According to papers by the foreign
colleagues, about 3-7 per cent of the population require treatment of TMJ. The frequency of TMD varies
between 25 and 65 per cent, and 16-30 per cent in teenagers. TMJ dysfunction is the most frequent pathology,
accounting for 70-89 per cent of all TMJ diseases (5-8).
MATERIAL AND METHODS
In accordance with the main objectives of the research we identified the subjects and formulated the
observation unit.
Selection of the school and the institution as research bases was formed on the requirements of
representation (average school students as well as first year students of a medical institution). On the selected
bases we conducted a transverse cross-sectional research using continuous method. We examined and
surveyed 377 teenagers and young people, who were split up in three sub-groups. The first group consisted of
examinees of 12 years of age (136 people), the second group comprised of 120 15-year olds, and the third
group - of 121 17-year olds. Oral cavity inspection was performed according to World Health Organization
(WHO) recommendations (9-11).
In each case, we identified the indicators of stomatological disease spread and intensity, hygiene of
the oral cavity, conditions of periodontal tissue (caries spread, DMFT and deft; index of hygiene Green и
Vermillion (1964 г.), РМА). The existence of DAA and the needs in orthodontic treatment were diagnosed
using the modified IOTN index, which is used in epidemiological research (Index of Orthodontic Treatment
Need modified for use in Epidemiological Surveys: Modified IOTN) (12). TMJ was examined by palpation. The
level of dental Care (LDC) was calculated using the following formula:

where: LDC - level of dental care, 100% - conditional maximum level of dental services to the
population; D - number of untreated decayed teeth; M - the number of missing teeth, not restored with
dentures; DMFT– caries intensity index (13).
In the process of the research we formulated the null hypothesis, which states that there is no
correlation of the values of DMFT/DMFT+deft with:





periodontal diseases
DAA
TM disorders
Level of oral hygiene
The distribution to three groups was correct, and Student’s criterion (t) was used for parametrical

analysis.
Caries intensity was calculated using the Average arithmetic method, taking into account the age
difference of the groups.
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Statistical Analysis
Statistical data was processed using a personal computer with MS Windows Vista operating system.
The software used included MS Office Excel 2007 and IBM SPSS Statistics 22.
Using the software we used the methods of descriptive statistics (finding the arithmetic Average, RMS
deviation, variance, median values, modes, quartiles etc.) as well as methods of parametric statistics. Within
parametric statistics methods, we used t-criterion for related and unrelated samples. Out of nonparametric
methods in this work we used χ2-criterion. Graphical capabilities of the mentioned software solutions were
used to evaluate the characteristics of initial data distribution. Significance level of less than 0.05 was regarded
as substantial.
RESULTS
In the first group, the average indicator DMFT+deft was equal to 3.88 with a median of 4.0 and the
standard deviation of 2.5. Minimum value was 0, and maximum - 12. In the second group, average DMFT was
equal to 5.69, with a median of 5.0 and the standard deviation of 3.99. Minimum was 0, and maximum - 22. In
the third group, average DMFT was equal to 7.77, median of 7.0 and the standard deviaiton of 4.74. Minimum
was 0, and maximum - 30 (Table 1).
Table 1. Examinees distribution by groups

Number of examinees

Valid
Disregarded

Average
Median
Standard deviation
Minimum
Maximum
Percentiles

25
50
75

1-st group
136
0
3,88
4,0
2,50
0
12,0
2,0
4,0
5,0

2-nd group
120
0
5,69
5,0
3,99
0
22,0
3,0
5,0
8,0

3d group
121
0
7,78
7,0
4,74
0
30,0
4,0
7,0
10,0

Caries prevalence in the first group was 95.6±1.8 for every 100 examinees. In the second and third groups,
the result was 99.02±0.8 caries prevalence for every 100 people examined (Picture 1).

Picture 1 - Caries prevalence by groups

Caries intensity on average made up 3.9±0.2 in the first group, 5.7±0.4 in the second, and 7.8±0.4 in
the third group, which according to the WHO corresponds to “average”, “high”, and “very high” levels
respectively (Table 2).
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Table 2. Caries intensity by groups
Indicators
Groups
First
Second
Third

The arithmetic
Average
(М)
3,9
5,7
7,8

Standard deviation
(±)

Error of Average
(±m)

2,5
4,0
4,7

0,2
0,4
0,4

Confidence interval
(CI)
3,5
4,9
7,0

4,3
6,5
8,6

Comparing the results among the groups helped us to reveal significant differences in all possible
combinations (Table 3).
Table 3. Significance of differences in caries intensity indicators in the researched groups
М1
М1
М2
М3

М2
0,001

0,001
0,01

М3
0,01
0,001

0,001

Periodontal diseases were diagnosed in 17.6±3.3 for every 100 persons examined in the first age
group, and 23.3±3.9 and 54.5±4.5 in the second and third groups, respectively (Picture 2).

54,6

60
50

40
30

12 year olds

23,3

17,7

15 year olds

20

17 year olds

10
0
Periodontal diseases
Picture 2 – Prevalence of periodontal diseases
Prevalence of DAA by groups for every 100 people examined is as follows: 75.7±3.7 in the first group,
66.7±4.3 in the second, and 56.2±4.5 in the third group (Picture 3).

Picture 3 - Prevalence of DAA
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Symptoms and signs of TMD were encountered in 29.4±3.9 people in the first group, 21.7±3.8 in the
second, and in 35.5±4.4 in the third group, for every 100 people examined (Picture 4).

Picture 4 - Prevalence of temporomandibular disorders

Due to the high significance of difference (p) in the first group, the null hypothesis was confirmed in
relation to DAA (p=0.2) and hygiene level (p=0.8), which underscores lack of relation of the above-mentioned
indicators and the levels of «DMFT+deft».
The hypothesis has been refuted, however, for correlation of the level of «DMFT+deft» to existence of
signs of periodontal diseases. That is, for those diagnosed with periodontal maladies, the level of «DMFT+deft»
was significantly higher statistically, compared to those without any signs of periodontal diseases (p0.05).
Those who had signs of TMD also had a significantly higher (p0.05) levels of «DMFT+deft» (Tables 4 and 7).
Table 4 - Statistically significant signs of the first group

Signs

5,4

Standard
deviation
(± )
3,1

Standard error of
the Average
(± m)
0,63

Presence of
signs

Occurrences (n)

Average of DMFT
(M)

yes

24

Periodontal diseases

no

112

3,5

2,2

0,21

yes

40

5,2

2,8

0,45

no

96

3,3

2,1

0,22

136

3,9

2,5

0,21

TMD
The first group in total

In the second group, we confirmed lack of correlation between indication of DMFT related to
periodontal disease (p=0.05), DAA (p=0.7), hygiene levels (p=0.1). The null hypothesis has been refuted with
regards to the relation of DMFT and TMD, which Averages that members of the second group who have TMD,
statistically have much higher (p0,05) level of DMFT when compared to the analogous indicators in people
without such signs (Tables 5 and 7).
Table 5. Statistically significant sing in the second group

Sign

TMD

Occurrences (n)

Average of
DMFT (M)

Standard deviation
(± )

DMFT

yes
no

26
94

7,92
5,07

4,31
3,69

Standard error of
the Average
(± m)
0,84
0,38

For the third group we confirmed no relation between the indicator of DMFT and periodontal diseases
(p=0.02), DAA (p=0.2), and hygiene level (p=0.2). People examined in this groups and diagnosed with TMD
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have statistically significantly higher (p0.05) level of DMFT when compared to the same indicator in the group
of people without the diagnose (Tables 6 and 7).
Table 6. Statistically significant sing in the third group

Sign
DMFT

TMD

Occurrences (n)

Average of
DMFT (M)

Standard deviation
(± )

yes

44

9,64

4,32

Standard error of
the Average
(± m)
0,65

no

77

6,71

4,67

0,53

Table 7. Statistically significant dependence of signs for the groups
t- criterion
Livigne dispersion
equality criterion
t
F

St. bond

Significanc
e P (2sided)

P value

Differen
ce of
average
s

The
standa
rd
error
of the
differe
nce

95% confidence
interval of the
difference between
the Averages
Lower
limit

Upper
limit

First group DMFT+deft
With periodontal
diseases

1

4,37

0,04

2

With TMD

1
2

2,81

With TMD

1
2

1,28

With TMD

1
2

0,01

3,44

134

0,001

1,86

0,54

-2,93

-0,79

2,79

28,30

0,009

1,86

0,67

-3,23

-0,49

1,83
1,83

0,44
0,5

-2,71
-2,83

-0,95
-0,83

2,85
2,85

0,85
0,93

-4,53
-4,73

-1,17
-0,97

-2,92
-2,92

0,86
0,84

-4,62
-4,59

-1,22
-1,25

0,1

4,11
134
0,000
3,68
58,59
0,001
Second group DMFT
0,26
3,36
118
0,001
3,07
35,77
0,004
Third group DMFT
0,94
-3,40
119
0,001
-3,47
95,48
0,001
1. Dispersion equality is supposed
2. Dispersion equality is not supposed

According to the results of the research, low level of knowledge on oral cavity hygiene in the first
group was discovered in 27.9±3.8 people for every 100 examinees. In the second group the result was 4.2±1.8,
and for the examinees in the third group the index of unsatisfactory oral hygiene was 29.7±4.2 (Picture 5).

Picture 5. Oral cavity hygiene results by groups according to Green-Vermillion index
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DISCUSSION
High number of children suffering from caries became an object of scientists’ interest, and the factors
affecting prevalence of this pathology are confirmed by many studies (3, 14-23). While some scientists confirm
that obesity increase chances of caries (14, 15, 17, 24), others conclude that obese children do not have higher
risk of caries (25. 26). Inadequate control of glucose levels in blood and early stage of Type 1 diabetes may
increase the risk of caries development. Another object of research was correlation of carious processes in oral
cavity and cardiovascular diseases, chronic renal failure (16, 18, 21). Some studies looked at correlation of
caries and DAA (27). Yet another research attempted to find correlation between lifestyle of children, in
particular long hours watching TV, and carious processes in oral cavity (20). According to these studies, caries
prevalence in children of school age is 60-90% (22, 23, 27, 28). Virtually 100% of the global population has
caries (2, 29). According to Kazakhstani researchers, 62.6% of 12-year olds, and 70.1% of 15-year olds suffer
from caries (30).
Our research results confirm high prevalence of caries in 12- and 15-year olds as well as young people
(Picture 3). In the first group the number of people with dental fillings and untreated caries prevailed, which
may serve as evidence of untimely or late treatment. That, in turn may be because of low availability of dental
services as well as subpar development preventive measures.
Caries intensity on average (average DMTF) constituted 3.9±0.2 in the first group, 5.7±0.4 in the
second, and 7.8±0.4 in the third group (Table 2). It was identified that there was a difference in all
combinations, with the biggest significance (p0.001) of the difference when comparing the second group to
the other two (Table 3). According to the results of other studies the index of caries intensity was found to be
in the range of 1,86 to 8 (2, 23, 27, 31-33).
According to the data of foreign researchers, periodontal diseases are found in 13-85% of teenagers
(23, 28, 34-36), which confirms our own results (Picture 2). Teeth bleeding symptoms were found in 21.5-46%
and dental plaque in 19.4-56% of the examines (37-39). The information about periodontal disease occurrence
in RoK differs and constitutes 11% to 78%, bleeding symptom is found in 44.7%, and occurrence of the same
symptom in combination with plaque in 22.6% of the examined (30).
From periodontal diseases found in the group of 12-year olds, chronic catarrhal gingivitis was the
most frequent, which most likely was the result of inadequate oral hygiene and change of teeth. In the second
group, the most frequent was edematous form of hypertrophic gingivitis, most likely caused by hormonal
changes in teenagers. In the third group the frequent occurrence of beginning phases periodontitis was caused
by inadequate oral cavity hygiene and untreated DAA. The main reasons causing development of periodontal
diseases in teenagers are juvenile age, low social and economic status, low level of education, inadequate
spread of dental services, low level of oral hygiene, smoking, psychological stress and genetic factors. Disease
etiology is difficult to trace and this question was studied by many scientists. Some authors devoted their time
to studying the effects of oral microflora on development of periodontal pathologies (40-43), others studied
interrelation of periodontal diseases and carious lesions of hard tissues of teeth (44), yet others researched
correlation with DAA (45). Genetic predisposition was noted as the main reason of development of periodontal
diseases (46. 47).
Prevalence of DAA in teenagers, according to global data, varies between 6.5 and 96 per cent. Normal
occlusion in teenagers was defined between 6.5%-35% (48-53). According to research conducted in
Kazakhstan, DAA are found in 47.4-69% examined children (54), which matches our findings (Picture 3).
Considerable number on DAA was comprised of the acquired deformations, occurring as a result of growth and
development of jaw bones and during the period of changing occlusion. In the group of 17-year olds we found
deformations that occurred as a result of teeth removal which was not timely compensated with dentures.
High number of DAA in teenagers in Kazakhstan, in our opinion, has many causes connected to privatization of
big networks of dental clinics, offering low number of dentists in rural areas, lack orthodontic services as part
of dental care in polyclinics, lack of public awareness about the necessity of dental care and treatment, and
low effort in preserving teeth.
The spread of clinical symptoms of TMJ dysfunction among population varies greatly (6% to 93%) (55,
56). 7% of teenagers were diagnosed with painful dysfunction of TMJ (57). According to some authors, 22% of
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children and teenagers had one or more symptoms of TMD: 17% from the age of 11, to 24% at 19 years of age
(58). The results in RoK show that 51.1% of children, teenagers and young people have various symptoms of
TMD, with more frequent occurrences in females. DAA such as deep occlusion, dental crowding, crossbite, and
progenic occlusion is found in almost a half (48.28%) of the examined who had any symptoms of TMJ
anomalies (57, 59).
Lower number of TMJ pathologies in the second group, when compared to the first, serves as
evidence of completion of the joint formation with formation of occlusion (Picture 4). However, increase in
these symptoms in the third group may be caused by many reasons, and perhaps points to complications of
DAA due to insufficient orthodontic treatment and significant loss of molar teeth and height of occlusion.
One of the objectives was to find out whether or not the index of DMFT and deft had any correlation
to presence of the main stomatological maladies and whether it was connected to oral hygiene. In all three
groups we identified statistically significant correlation of DMFT and deft with the presence of TMJ pathologies
(p0.05). That is, those examined with symptoms of TMJ pathologies had higher index of DMFT and deft (Table
7). Our study showed a weak (insignificant) correlation between presence of DAA and TMJ pathologies in all
three age groups: χ2 = 0,56; 2,97; 2,58, respectively. This signifies that in all the cases, the value of criterion is
higher that level of significance p=0,05.
Interrelation of main stomatological diseases has been studied by many researchers. Authors did not
note any positive correlation between the pressure of occlusion and caries in physically challenged teenagers
(27). Researchers found a weak correlation between TMJ dysfunction and need for orthodontic treatment (58).
We analyzed prospective, longitudinal and retrospective studies, and they did not support occlusion having the
main role in the development of problems with TMJ. In addition these studies confirm the hypothesis about
multifactorial theory of origin of problems with joints (60).
According to the authors, 25% of the examined 12-year olds, 39% of 15-year olds (38), and 70% of 19year old teenagers had low level (≥50%) of dental hygiene (34). 84.3% of 16-year olds and 83.7% of 18-year old
teenagers cleaned their teeth at least two times per day (61). In our opinion (Picture 5), representatives of this
group (well in their “transition period”) demonstrated better oral hygiene due to increased attention to one’s
appearance. The representatives of the third group (first year university students), who in the process of
adaptation to the new lifestyle, shift the importance of oral hygiene to the background.
LDC comprised 10.7% (insufficient), which in our opinion may be caused by high level of migration in
Astana and inadequate coverage of dental care services (62, 63). The problem of inadequate dental care
service availability is an important one, and requires appropriate measures. According to authors, 5.8% of
teenagers aged 6-17 had some kind of stomatological complaint within the last 12 months (64). The authors
also report a correlation between the lack of access to medical care and high level of caries and occlusal
pathologies (2).
CONCLUSION
Widespread presence of the main stomatological ailments in teenagers is one of the reasons of the
pathology of Temporomandibular Joint Disorders.
Our results show that the magnitude of DMFT index causes TMJ pathologies (p0.05), whereas
presence of DAA does not lead to TMJ pathologies (p0.05). Comparison of caries intensity in groups of 12-,
25-, and 17-year olds did not identify any statistically significant differences in all comparison combinations
between groups. Those diagnosed with TMJ pathologies had statistically significant higher level of DMFT and
deft (p0.05). Our study showed a weak (insignificant) connection between DAA and TMJ pathologies in all
three age groups. The collected results point to the necessity of a more detailed study and development of
prophylactic programs for caries and its complications in children and teenagers in Kazakhstan.
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