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ABSTRACT

Malocclusion is a frequent problem that can be found at the oral and dental health care. Individual’s abnormal
teeth condition with malocclusion can become a risk to caries, this condition happen because of difficulty to clean
teeth mechanically when brushing teeth. This study trying to find the correlation between orthodontic treatment
need with risk of caries. This research is an analytical observational research with a cross sectional study design.
The sampling process was done by using multistage random sampling which taken from seventh, eighth, and
ninth class of the SMP N 2 Marga (Junior High School). Total number of samples are 90 people with same
distribution for each class. Orthodontic treatment need can be measured by ICON (Index of Complexity, Outcome
and Need) and risk of caries can be determined by GC Tri Plaque ID Gel that applied for all samples. Statistic
hypothesis of this study tested using non parametric test such as Spearman Rank Correlation. The results showed
that samples that did not need orthodontic treatment experienced low caries risk (36%), moderate caries risk
(13%) and high caries risk (0%). Samples that included borderline cases experienced low caries risk (11%),
moderate caries risk (15%) and high caries risk (0%). Samples requiring orthodontic treatment experience low
caries risk (1%), moderate caries risk (10%) and high caries risk (4%). Statistical analysis showed correlation
coefficient of 0.585, there was a relationship between the orthodontic treatment need with caries risk, with a value
p = 0,000 which means there is a significant relationship between orthodontic treatment need with the risk of

caries.
Keywords : Malocclusion, ICON, Caries Risk

INTRODUCTION

Malocclusion is a condition related to irregularities in the
arrangement of the teeth in the jaw arch. According to Ardhani et
al (2014), malocclusion is a dental and oral health problem whose
incidence rate ranks third after caries and perlodontal disease.* In
Indonesia, the prevalence of malocclusmn in adolescents in 1983
was 90% and in 2018 it was 80%.2 Carlos et al. (2015) stated that
the risk of caries is directly proportional to the severity of the
malocclusion, where respondents with severe malocclu5|on have
a 31% greater chance of sufferlng from caries.? Malocclusion
conditions can be evaluated using ICON (Index of Complexity,
Outcome and Need). The advantage of ICON is that |t is easier to
use, practical, and measures relatively few propertles

Accurate examination of malocclusion using ICON can be
carried out from the age of 12 years, because at that age
permanent tooth occlusion has already been formed and can still
get maximum results until the age of 15 years.® In conditions of
malocclusion, plaque will easily form due to the difficulty of
removing plaque. mechanically by brushing your teeth, thereby
increasing the risk of caries. The risk of caries can be determined
by examining the duration of plaque attachment using GC Tri

http://ojs.unud.ac.id/index.php/eum
do0i:10.24843.MU.2024.V13.i07.P13

Plague ID Gel (Satariah, 2008).° Individuals with a high risk of
caries have a longer duration of plaque attachment compared to
individuals who have a low risk of caries or caries-free. This
condition is caused because the longer plague is attached to the
teeth, the lower the pH of the plague will be, causing a
mineralization process on the tooth surface which ends in caries.
Based on the description above, the aim of this study is to
determine the relationship between the severity of malocclusion
and the risk of caries in adolescents aged 12-15 years at SMP N 2
Marga Tabanan..

MATERIALS AND METHOD

This research is a type of analytical observational research
with a cross-sectional design. Sample selection was carried out
using a multistage random sampling technique in classes V11, V1II
and IX at SMP N 2 Marga. The entire research sample consisted
of 90 people with the same sample distribution at each grade
level. The sample criteria are: adolescents aged 12-15 years, in the
permanent dentition stage, all teeth with normal crown
morphology (no conditions that can change the mesio-distal or
bucco-lingual width, such as restorations or large caries involving
the mesio-lingual aspect distal or bucco-lingual, attrition or
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fracture), have no history of or are currently undergoing
orthodontic treatment.

Construction of Study Models

A study model of the upper and lower jaw was made using
alginate impression material and cast with type 2 plaster and a
base was made with type 1 plaster.

Bite Registration

Cut a sheet of red wax 7 cm long and 1.5 cm wide, then pass the
wax sheet over the bunsen until it feels slightly hot. The wax sheet
is then placed over the occlusal of the right lower jaw posterior
teeth, then instruct the subject to centric occlude (previously the
subject was taught the correct way to centric occlude), remove the
wax sheet from the oral cavity and store it in a bag filled with cold
water.

Taking Buccal Retracted Photograph in a State of Occlusion
Photographs of the sample's teeth were taken by positioning the
sample as best as possible with the respondent's head facing
forward, then taking a photograph, the resulting photograph must
be symmetrical to the midline of the face, and parallel to the
occlusal plane.

Measurement of Plaque Attachment Time using GC Tri
Plaque ID Gel

GC Tri Plaque 1D Gel is applied to the entire surface of the
sample's teeth, then waited for 1 minute, then the sample is
instructed to rinse the mouth for 30 seconds, the dominant color
change interprets the risk of caries.

Table 1.ICON ASSESMENT SCORE?®

ICON Measurement (Index of Complexity, Outcome and
Need)"®

a. Retrieval of Aesthetic Component Data

The photos taken of each sample were compared with the 10
grade aesthetic components on ICON.

b. Collecting Data on Maxillary Crowding or Diastema

Maxillary crowding or diastema was measured by the Lundstrom
method. After measurements are taken, the six segments are then
added together. This value is compared with the mesial distal size
of 12 teeth from the left to right first permanent molars. The
difference between the two, shows the state of the remaining
room. Note: The score recorded is the highest score for both
diastema and crowding

¢. Crosshite Data Retrieval

Crosshite is observed by occluding the upper and lower jaw study
models, then seeing whether there is a crossbite.

d. Retrieval of Anterior Vertical Relation Data

Anterior openbite was measured vertically at the incisors of the
upper and lower incisors using calipers. Note: The score recorded
is the highest score, both openbite and overbite

e. Retrieval of Data on Anteroposterior Relations of the Buccal
Segment

The anteroposterior relationship of the buccal segment is
measured by assessing the anteroposterior relationship of the
canines, premolars and molars (cusp to embrasure relationship,
other cusp relationships, or cusp to cusp relationship).

Score (mm) Total
Occlusal Features Score
0o | 1 | 2 | 3 | a4 | 5
1. Aesthetic Skor: 1,2,3,4,5,6,7,8,9,10 7
comoonents
2. Crowding in <2 2,1-5 5,1-9 9,1- 13,1- >17 or 5
Maxilla 13 17 impacted
tooth
Diastema in <2 2,1-5 5,1-9 >9 5
Maxilla
3. Crosshite No Crossbite
] Crossbite ] ] ] ]
4.Anteroposterior Cusp to Relationship  Relationship of 3
relationship  of Embrasure  of other cusps  cusps to cusps
buccal segment relationshi  except cusp-
p (Class I, to-cusp
I, 1)
5. Anterior
vertical Edge to <1 1,1-2 2,1-4 >4 4
relationship edge
open bite
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Overbite Covers Covers Covers Covers 4
<1/3 1/3-2/3 > 2/3 All
lower
incisors
teeth
TOTAL 28
Table 2.Categories of Orthodontic Treatment Needs’
Category Score
L Does not require treatment <31
[ Borderline case 31-42
O Needs Treatment >43
Table 3.Severity of Malocclusion’
Severity level of malocclusion Score
| Easy <29
I Mild 29-50
| Moderate 51-63
71 Difficult 64-77
O Very Difficult > 77
1. RESULTS
Table 4.Distribution of Research Sample’s Characteristic
Research Sample Frequency Percentage
Characteristic
) (%)
Gender
Male 44 48,9
Female 46 51,1
Age
12 years 13 14,4
13 years 40 44,4
14 years 34 37,8
15 years 3 3,3
Total | 90 100
http://ojs.unud.ac.id/index.php/eum Page 77

doi:10.24843.MU.2024.V13.i07.P13



Louise Cinthia Hutomol, Ni Luh Putu Mira Anggrainil

Table 5. Distribution of Research Sample based on the Severity Level of Malocclusion

Malocclusion Frequency Percentage
Severity

() (%)
Easy 44 48,9
Mild 38 42,2
Moderate 6 6,7
Difficult 2 2,2
Very Difficult 0 0
Total 90 100

Table 6.Distribution of Research Sample based on Caries Risk

Caries Risk Frequency Percentage

U] (%)
Low 48 53,3
Moderate 38 42,2
High 4 4
Total 90 100%

Table 7. Distribution of Research Sample based on Orthodontic Treatment Needs

Orthodontic Treatment Needs Frequency Percentage
) (%)
Does not need treatment. 46 51,1
Borderline Case
Needs treatment
24 26,7
20 22,2
Total 90 100
Table 8.Relationship Between Gender and Severity Level of Malocclusion
Gender Severity of Malocclusion Total p-
Easy Mild Moderate  Difficult Value
Male 15 22 5 2 44
34,1% 50% 11,4% 4,5% 100% 0.018
Female 29 16 1 0 46 '
63% 34,8% 2,2% 0% 100%
Total 44 38 6 3 90
48,9% 42,2% 6,7% 2,2% 100%

http://ojs.unud.ac.id/index.php/eum
do0i:10.24843.MU.2024.V13.i07.P13
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Table 9.Relationship Between Gender and Caries Risk

Gender Caries Risk
Low Moderate High
Male 21 20 3
47,7% 45,5% 6,8%
Female 27 18 1
58,7% 39,1% 2,2%
Total 48 38 4
53,3% 42,2% 4,4%
Table 10.Relationship Between Malocclusion Severity and Caries Risk
Age Caries Risk Total
Low Moderate High
12 years 11 2 0 13
86,6% 15,4% 0,0% 100%
13 years 19 19 2 40
47,5% 47,5% 5,0% 100%
14 years 17 15 2 34
50% 44,1% 5,9% 199%
15 years 1 2 0 3
33,3% 66,7% 0,0% 100%
Total 48 38 4 90
53,3% 42,4% 4,4% 100%
Table 11.Relationship Between Age and Caries Risk
Severity of Caries Risk Total
Malocclusion Low Moderate High
Easy 35 9 0 44
79,5% 20,5% 0,0% 100%
Mild 13 25 0 38
34,2% 65,8% 0,0% 100%
Moderate 0 4 2 6
0,0% 66,7% 33,3% 100%
Difficult 0 0 2 2
0,0% 0,0% 100% 100%
Total 48 38 4 90
53,3% 42,2% 4,4% 100%

http://ojs.unud.ac.id/index.php/eum
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DISCUSSION

The severity of malocclusion as measured using ICON in
this study shows that the severity of malocclusion is more towards
the easy level, namely 44 people (48.9%), followed by the mild
level of 38 people (42, 2%), and the moderate level was 6 people
(6.7%), the smallest number was at the difficult level, 2 people
(2.2%) and none of the samples experienced malocclusion at the
very difficult level. This condition is not much different from the
results of research conducted in the cities of Ventspils and Riga.

Research conducted in the city of Ventspils with a smaller
sample size, namely 48 teenagers with an age range of 12 to 17
years, showed that the severity of malocclusion was easy 34%,
mild 40%, moderate 14%, difficult 7%, and very difficult 2%.
Meanwhile, in research conducted in the city of Riga with a larger
sample size, the results were not much different, from 149
teenagers aged 12 to 18, the severity of malocclusion was easy
37%, mild 44%, moderate 15%, difficult 1% and no one
experienced malocclusion with a severity level of very difficult.?
This shows that the severity level of malocclusion in teenagers is
predominantly at the severity level of easy and mild, followed by
the severity level of moderate, and only a small percentage
experienced the severity level of difficult or even very difficult.

Based on gender, as shown in Table 8., it shows that girls are
more dominant in experiencing malocclusion at the easy severity
level, namely 63%, while boys are more dominant in
experiencing malocclusion at the mild severity level, namely
50%. In addition, malocclusion with difficult severity is only
experienced by boys. This condition shows that boys have a
higher level of severity of malocclusion than girls, with the results
of statistical analysis showing that there is a significant
relationship between gender and the severity of malocclusion.
This is in line with research conducted by Kusuma et al., which
found that the percentage of severe malocclusions between boys
and girls was 72% versus 44%.

One of the factors that causes girls to have malocclusion with
a lower severity than boys is parental factors. According to
Kusuma et al., parents tend to pay more attention to the dental and
oral health of their daughters compared to their sons from when
they were little.>"° Yaghma (2013), also revealed a similar thing,
where parents had more dental treatment for their daughters
compared to sons. This condition is caused by parents paying
more attention to the aesthetic condition of their daughters than
sons. So that local etiological factors of malocclusion such as
caries or trauma to deciduous teeth receive more treatment in
girls. Treatment of caries and trauma to deciduous teeth can
simultaneously prevent premature loss of deciduous teeth, which
is also one of the local factors that cause malocclusion. Another
local factor that can cause malocclusion is the persistence of
deciduous teeth. It was found that persistent deciduous teeth
receive more treatment in girls.'®*? Treatment of these conditions
will certainly be a preventive measure against the occurrence of
malocclusion in permanent teeth.

The relationship between gender and caries risk, which is
described in Table 9, shows that girls predominantly experience
low caries risk (58.7%), followed by medium caries risk (39.1%)
and high caries risk (2.2%). Meanwhile, boys have a low and
moderate caries risk with percentages that are not much different,
namely 47.7% and 45.5%, followed by a high caries risk, namely

http://ojs.unud.ac.id/index.php/eum
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6.8%. The results of these measurements show that boys are more
at risk of experiencing caries, although the results of statistical
tests show that there is no significant relationship between gender
and the risk of caries.

The low risk of caries in girls is related to girls’ desire to
always appear in their best physical condition when socializing
with their peers. Meanwhile, boys usually act more indifferent or
pay less attention to appearance.” According to Louwerse (2005),
there is a concept of need, which explains that a person takes care
because of awareness and psychosocial changes in himself who
want a more attractive appearance, especially when it comes to
women.*™ The results of Satariah's (2008) research also show a
similar thing, where there is a relationship between gender and
quality of life.5 The results of this research show that girls are
more sensitive to changes in their lives, compared to boys, such as
things which concerns aesthetics including dental health care.

The risk of caries based on age as described in Table 10.
shows that samples aged 12 years mostly experience low caries
risk. Samples aged 13 years experienced low and moderate caries
risk with the same percentage. Samples aged 14 years mostly
experienced low caries risk, while samples aged 15 years mostly
experienced moderate caries risk. However, the high caries risk
was only experienced by samples aged 13 and 14 years. A high
risk of caries was not found at the age of 15 years, this is possibly
because the number of samples aged 15 years in this study was
too small, namely only 3 people. However, this condition still
shows a tendency for caries risk to increase with increasing age,
although the results of statistical analysis show that there is a very
weak and insignificant relationship between age and caries risk.
This condition can be explained by the theory that with increasing
age, the teeth will be exposed longer in the mouth, making them
more likely to experience caries.”” Caries takes a long time to
develop, not days or weeks but months or years. This is supported
by research conducted by Hafez et al which states that the
prevalence of caries in children with malocclusion is lower than in
adults who also experience malocclusion.***

The relationship between the severity of malocclusion and
the risk of caries can be seen in Table 11., where malocclusions
with the severity level of easy most often experience low caries
risk. Malocclusions with mild severity have the highest risk of
moderate caries. Likewise, malocclusion with moderate severity
is most likely to experience moderate caries risk. Meanwhile,
malocclusions with a difficult severity level all experience a high
risk of caries. The results of statistical analysis also show that
there is a significant relationship between the severity of
malocclusion and the risk of caries, where the strength of the
relationship is moderate. Several malocclusion conditions such as
crowding of teeth have an influence on the incidence of caries in
permanent teeth. The condition of crowded teeth causes food to
get stuck between the teeth and is difficult to clean. This will
continue until the remaining food is accumulated by bacteria into
plague which is even more difficult to clean. Plaque that is not
cleaned on the surface of the teeth will cause the formation of
caries or cavities.™>*® Other conditions such as anterior open bite
can also cause caries. A person with this condition tends to
breathe through the mouth and this causes a decrease in saliva
flow. A dry mouth due to decreased saliva flow can make it easier
for cariogenic microorganisms that cause caries to reproduce.*™*°
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Temporo Mandibular Disorders (TMD) are also a
malocclusion condition that can cause caries. Several people in
the sample who experienced malocclusion in the research
conducted by Marquezan also complained of TMD. TMD can
cause chewing disorders on one side of the jaw which can lead to
caries on the non-chewing side.”?* Teeth on the jaw side that do
not carry out chewing activities will experience a decrease in the
flow of saliva which will cause the teeth to be susceptible to
caries.”® Malocclusion is also closely related to periodontal
disease. Abnormalities in the vertical and horizontal relationships
of the upper and lower anterior teeth, shifting of the teeth, and
abnormalities in the occlusion of the posterior teeth can cause
periodontal tissue damage, which can cause caries in the cervical
area of the teeth.?

Apart from showing the severity of malocclusion and caries
risk, this study also explains the level of need for orthodontic
treatment in the study sample. Most of the samples (51.1%) in this
study did not require orthodontic treatment, followed by
borderline cases at 26.7% and those requiring orthodontic
treatment were only 22.2%. This condition is caused by the
majority of samples experiencing malocclusion with easy and
mild severity levels and only a small number of samples
experiencing malocclusion with moderate and difficult severity
levels.

However, there are several things that need special attention,
as stated by Richmond et al. who stated that the initial use of
orthodontic index depended on the principle that patients should
receive orthodontic treatment if they really need treatment on an
objective basis. Richmond et al., also illustrate that this opinion is
too simplistic because the patient may need orthodontic treatment,
but the severity of the malocclusion is mild.2 This statement is in
accordance with the results of this study, there were several cases
that included mild severity of malocclusion, but the level of need
for treatment included group requires care. This condition occurs
because in ICON, the aesthetic component gets a very high
proportion of value.?* The reason is none other than because
orthodontic treatment is mostly carried out to improve the
appearance of the patient's teeth, so assessment of the aesthetic
component is the most important. Therefore, in the future use of
ICON, researchers really need to provide an objective assessment
of the aesthetic component so as not to influence the final results
of the assessment with this index, although sometimes the
assessment of the aesthetic component even among orthodontists
often differs. >

Apart from providing enormous value to the aesthetic
component, ICON also has the weakness of only assessing how
much space is lacking and cannot assess conditions caused by
lack of space, such as tooth rotation or migration.”” Apart from
that, ICON also doesn’t use cephalometric analysis in assessing
the condition of malocclusion or in considering the need for
treatment.?®

The limitations of this research were other factors such as
consumption of cariogenic foods, level of knowledge about dental
and oral health and dental care behavior were not studied so the
pure influence related to the risk of caries cannot be known.

http://ojs.unud.ac.id/index.php/eum
doi:10.24843.MU.2024.V13.i07.P13

CONCLUSION AND SUGGESTION

Based on the description described above, it can be
concluded that there is a moderate relationship between the
severity of malocclusion and the risk of caries (r= 0.585) and is
statistically significant (p=0.000).

REFERENCES

1. Ranggang BM, Armedian RN. Comparison of parent’s
knowledge of bad habits and the severity maloclusion
of children in schools with different social levels.

Journal  of  Dentomaxillofacial Science  (J
Dentomaxillofac Sci). April 2020; 5 (1): 48-51.

2. Kemenkes RI. Departemen Kesehatan Republik
Indonesia. Laporan Hasil Riset Kesehatan Dasar
(RISKESDAS) Tahun 2018. Jakarta: Balitbang
Kesehatan Depkes RI; 2018. p.195.

3. Carlos AF, Kramer PF, Busato AL. Impact of

Malocclusion and Dentofacial Anomalies on the
Prevalence and Severity of Dental Caries among
Adolescents. January 2020. Angle Orthodontist.

4. Singh N, Bagga D, Sharma R, et al. Evaluation of
reliability of index of orthodontic treatment need for
assessment of orthodontic treatment need. International
Journal of Orthodontic Rehabilitation 2017;8(1):5-10.

5. Vishnu S, Subranmanian S, Anbarasu P, et al. Validity
of index of orthodontic treatment complexity in
assessing complexity of treatment among the
malocclusion groups. J Evolution Med Dent Sci.
2021;10(14):1003-1007, DOI:
10.14260/jemds/2021/215.

6. Rapeepattana S, Thearmontree A, Suntornlohanakul S.
Etiology of Malocclusion and Dominant Orthodontic
Problems in Mixed Dentition: A Cross-sectional Study
in a Group of Thai Children Aged 8-9 Years. J Int Soc
Prev Community Dent. 2019;9(2019):383-9.

7. Gusain S, Raghav P, Amit K, Rakhyani S, Sukanya.
Orthodontic Indices. International Journal of Applied
Dental Sciences. 2021; 7(3): 03-10. DOl
https://doi.org/10.22271/oral.2021.v7.i3a.1272.

8. Yusra, Y. Kusonto, J. Gunardi, I|., Goalbertus,
Kusnoto, B. Orthodontic Treatment Need: A

Bibliometric Analysis of the Last Four Decades. Padj
J Dent, March. 2024; 36(1): 137-145.

9. Damaryanti E, Indrawati E, Firdausi A. Gambaran
Tingkat Keparahan Maloklusi pada Pasien Orthodontia
antara Tahun 2012-2015 dan 2015 -2018 di RS
Universitas Brawijaya Menggunakan Indeks 1CON.
E-ProdentaJ Dent. 2019;3(2):240-8.

10. Kasparianto G, Sianiwati, Goenharto,
Pengukuran derajat keparahan maloklusi

Ida BN.
dengan

Page 81


https://doi.org/10.22271/oral.2021.v7.i3a.1272

11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

menggunakan Index of Complexity = Outcome and
Need (ICON) di Sekolah Dasar YBPK dan Sekolah
Dasar Negeri Pacar Kembang V Surabaya. Orthodontic

Dental Journal. 2019; 2 (1): 1

Nalcaci R, Demirer S, Ozturk F, Altan BA, Sokucu O,
Bostanci V. The relationship of orthodontic treatment
need with periodontal status, dental caries, and
sociodemographic factors. The Scientific World J.
2022; 2012: 498012.

Counsul R, Puspitasari Y, Aslan S. Correlative Study
Between Malocclusion Severity Level and Oral
Hygiene Status Among Students at SMP LPP Wakaf
Foundation Universitas Muslim Indonesia in 2017.
Dentino (Jur. Ked. Gigi). 2019; 4;1. 87-93.

Kusuma RH, Rosinahi R, Widodo, Sapta R. Perbedaan
Indeks Karies antara Maloklusi Ringan dan Berat pada
Remaja di Ponpes Darul Hijrah Martapura. Dentino
Jurnal Kedokteran Gigi. 2019; 2(1):13-17.

Malohing D, Anindita, Paulina N G, Status Karies pada
Gigi Berjejal di SD Negeri 12 Tuminting.
[Skripsi]. 2020. Manado: Universitas Sam Ratulangi.
Ogiitlii NY, AlmahdiE, Sayar G, Kiligoglu H.
Evaluation of Orthodontic Patients at State and
Foundation Universities According to the ICON
Index. Turkish J Orthod. 2020;31(4):122-6.

Rahardjo P. Peranti Ortodonti Lepasan. Surabaya:
Pusat Penerbitan dan Pencetakan Unair(AUP); 2019.
3,4,92,95,97.

Farani W, Abdillah MI. Prevalensi Maloklusi Anak
Usia 9-11 Tahun di SD IT Insan Utama Yogyakarta.

Insisiva Dent J Maj Kedokt Gigi Insisiva.
2021;10(1):26-31.
Rezalinoor MA, Kurniawan FKD, Wibowo D.

Gambaran tingkat kebutuhan perawatan ortodonti di
SMPN 2 Takisung berdasarkan indeks of orthodontic
treatment need. Dentino Jurnal Kedokteran Gigi. 2020;
2 (2): 188-193.

Torkan S, Pakshir HR, Fattahi HR, Oshagh M,
Momeni Danaei S, Salehi P, et al. An Analytical
Study on an Orthodontic Index: Index of Complexity,
Outcome and Need (ICON). J Dent (Shiraz, Iran).
2020;16(3):149-14955.

Herkrath, A.P.C.Q.; Vettore, M.V.; de Queiroz, A.C.;
Alves, P.L.N.; Leite, S.D.C.; Pereira, J.V.; Rebelo,
M.A.B.; Herkrath, F.J. Orthodontic treatment need,
self-esteem, and oral health-related quality of life
among 12-yr-old schoolchildren. Eur. J. Oral Sci. 2019,
127, 254-260

http://ojs.unud.ac.id/index.php/eum
doi:10.24843.MU.2024.V13.i07.P13

Louise Cinthia Hutomol, Ni Luh Putu Mira Anggrainil

22.

23.

24,

25.

26.

27.

28.

. Giugliano D, d’Apuzzo F, Majorana A, Campus G,

Nucci F, Flores-Mir C, Perillo L. Influence of occlusal
characteristics, food intake and oral hygiene habits on
dental caries in adolescents: a cross-sectional study.
Eur J Paediatr Dent . 2018;19:95-100.

Martins MT, Sardenberg F, Bendo CB, Vale MP, Paiva
SM, Pordeus IA. Dental caries are more likely to
impact on children’s quality of life than malocclusion
or traumatic dental injuries. Eur J Paediatr Dent.
2018;19:194-198.

Cirulli N, Cantore S, Ballini S, Perillo L, Giannico
0.V, Tafuri S, Vito D.D. Prevalence of caries and
dental malocclusions in the apulian  paediatric
population: an epidemiological study. EuropEan
Journal of paEdiatric dEntistry. 2019; 20.02.03. DOI:
10.23804/ejpd.2019.20.02.03.

Siddiqui TA, Shaikh A, Fida M. Agreement between
orthodontist and patients perception using index of
orthodontic  treatment need. Saudi Dent J.
2019;26:156-65. DOI: 10.1016/j.sdent}.2014.03.004
Ranfl M, Zaletel-Kragelj L. Assessment of the
association between dentate status and self rated
general health. Zdr Varst. 2017; 56:131-9. doi:
10.1515/sjph-2017-0017.

Vidakovié¢ R, Spalj S, Slaj M, Slaj M, Kati¢ V.
Correlation between the DAI and ICON indices used
for assessment of orthodontic treatment need in
Croatian schoolchildren. Zdr Varst. 2018;57(4):218-
226. doi: 10.2478/sjph-2018-0027.

Oz E, Kiigiikesmen C. Evaluation of the Relationship
Between Malocclusion and the Periodontal Health,
Caries, Socio-economic Status of Children. Meandros
Med Dent J. 2018;20:20-7.
DOI:10.4274/meandros.galenos.2018.63835.

Arora G, Bhateja S. Prevalence of dental caries,
periodontitis, and oral hygiene status among 12-year-
old schoolchildren having normal occlusion and
malocclusion in  Mathura city: A comparative
epidemiological study. 1JDR. 2020; 26: 48-52.

Page 82


http://creativecommons.org/licenses/by/4.0/

