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PREVALENCE OF ORTHODONTIC ANOMALIES
IN 6 YEARS-OLD CHILDREN WITH DYSLALIA

PACIMPOCTPAHETOCT HA OPTOOOHTCKH
AHOMAIINN KAJ OELUA HA 6-TOOULLIHA BO3PACT
CO OUCHATINJA

Georgievska Jancheska T.!, Tosheska-Spasova N.?, Stavreva N.*

'Center for Rehabilitation of Verbal Communication Pathology, Faculty of Medicine, Ss. Cyril and Methodius University in Skopje, Republic of
North Macedonia, 2Department of Orthodontics, Faculty of Dentistry - Skopje, Ss. Cyril and Methodius University in Skopje, Republic of North
Macedonia, *Department of Prosthodontics, Faculty of Dentistry - Skopje, Ss. Cyril and Methodius University in Skopje, Republic of North
Macedonia

Abstract

Aim of the study: The aim of our research is to determine the frequency and distribution of orthodontic anomalies in female and male children at the age of 6 who
have previously been diagnosed with dyslalia. Methods: The frequency and distribution of orthodontic anomalies were analyzed in a selected sample (n=586) of boys
and girls at the age of 6, all with dyslalia.The performed analysis is retrospective, on data for patients recorded in an outpatient clinic for carried out diagnostic ortho-
dontic-speech examinationsin the period 2015-2019 at the Public Health Institution “Center for Rehabilitation of Verbal Communication Pathology - Skopje”. The data
is statistically examined, represented in tables and figures and analysed descriptively. Results: 15% of children with dyslalia had orthodontic anomalies of teeth and
jaws. Most often, in as many as 50% of cases, it is about sagittal occlusion anomalies, followed by vertical occlusion anomalies (26.1%), anomalies in the dental arch-
es (19.3%), etc. Among children with dyslalia, girlsare more likely to have orthodontic anomalies than boys. Conclusion: The findings obtained from the research can
serve for better planning and implementation of diagnostic-rehabilitation activities in relation to orthodontic anomalies and the formation of speech sounds, with the ulti-
mate goal of enabling, to as many children as possible, conditions for adopting clear and distinct speech sounds. Keywords: dyslalia, articulation disorders,
orthodontics, open bite.

AncTpakT

Llen Ha tpyaor: Lien Ha HawweTo nctpaxysatse € Aa ce yTBpaN (pekseHLmujata u AncTpubyLmjata Ha OPTOROHTCKI HENPaBUAHOCTI Kaj XXEHCKV 1 MalLKi AeLa Ha
6-roguiuHa BO3pacT Kaj Kou MPETX0AHO € aujarHocTuumpaHa aucnanuja. Metoau: Ha n3bpaH npumepok (n=586) of MaLLku 1 KeHcku AeLa Ha 6-rogylHa Bo3pac,
cUTe CO AUcnanuja, aHanunpaHa e pekBeHLmjaTa 1 aucTpybuLmjaTa Ha OPTOJOHTCKA aHOManuu. V3BplueHata aHanuaa e peTpocneKTMBHa 1 Toa Ha nopjaToLm
32 MalWeHTH 3aBeaeHN BO aMbynaHTCkv SHEBHUK 3a CMIPOBEAEHM AWjarHoCTUYKI OpPTOLOTCKO-NoroneAckv nperneay 8o nepuogot 2015-2019 Bo J3Y Llentap 3a
pexabunutaupia Ha natonorvja Ha BepbanHata komyHukaumja - Ckonje. MMopatouute ce cTatucTuyki obpaboTeHn, TabenapHo v rpacuykv mpukaxanu u
AECKPUNTUBHO aHanuaupanu. Pesyntatu: 15% op Aelata co Avcnanuja MMaa OpTOAOHTCKa aHoManuja Ha 3abu u Bunuu. Hajuecto, Bo aypu 50% op cnyyaute
ce paboTu 3a caruTanHu HenpasMIHOCTM BO OKMy3uja, NOTOA CeayBaaT BEPTUKANHW HEMpaBUIHOCTM BO OKNy3uja (26,1%), HenpaBUAHOCTY BO AEHTAMHUTE NaKoBM
(19,3%) uTH. Bo pamki Ha NONOBUTE rpynK, XEHCKUTE Aela CO Aucnanyja No4ecTo MMaaT OPTOAOHTCKM aHOManMN Ha 3abu 1 BUNMLM, OTKOMKY MaLukuTe AeLia.
3aknyvok: [JobueHnTe Hao[M 0f NCTPaXYBaETO MOXeE Aa MOCAYXaT 3a NO[0OPO NNaHMpakwe 1 CNpoBeayBatbe Ha AnjarHoCTUYKO-PeXabunuTaLmcky akTUBHOCTI
BO O[IHOC Ha OPTOAOHTCKMTE aHOManNM 1 U3roBOPOT Ha rNacoBy, a Co kpajHa Lien Ha LTo noronem 6poj AeLa Aa UM Ce 0BO3MOXAT YCrOBM 3a YCBOjyBarbe Ha YNCT
11 jaceH n3roop Ha rnacosi. KnyuHu 36opoBu: ancnanvja, apTukynauycki HapyLuyBara, OpTOLOHLMja, OTBOPEH 3arpus.

Introduction structures, from birth to dental maturity, including all pre-
ventive and curative interventions in all dental irregularities

Orthodontics is a specific part of dentistry which deals  that require repositioning of teeth with functional and
with the study and monitoring of the growth and develop-  mechanical means, in order to establish normal occlusion
ment of the dentition and the accompanying anatomical and adequate facial appearance'. Orthodontics, as a science
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that deals with the study of the growth and development of
the orofacial system?, but also the sciences that monitor the
properarticulation, have a common interest in the orofacial
region, a region where one of the most important human
functions, speech, takes place. Any anomalies of the struc-
tures of the orofacial region can affect the correct articula-
tion, i.e., lead to speech problems. Orthodontic anomalies are
one of the causes of incorrect articulation of certain speech
sounds, i.e., especially of speech sound distortion.The ortho-
dontic anomalies that most often lead to articulation disor-
ders are bite anomalies, which include protrusion, progenia,
crossbite, open bite and cleft lip and palate’.

The incorrect articulation of one or more sounds or
dyslalia is a common occurrence among school children,
and if there are also orthodontic anomalies with them, it
can lead to changes in the entire child's being, i.e. hinder
normal psychological development, can be the cause of
psychological trauma and failure at school®.

Different studies show that the number of articulation
disorders is higher in populations with orthodontic anom-
alies than in eugnatic patients’. Also, many authors agree that
people with articulation disorderstend to have a proportion-
ately high incidence of malocclusion® i.e. a misalignment or
improper relationship between the teeth of the upper and
lower dental arches as they approach each other as the jaws
close. This does not necessarily mean that the malocclusion
itself is the cause of the speech disorder. However, structur-
al malformations of the maxillary and mandibular arches can
impair the production of consonants and affect speech intel-
ligibility”. The effect of malocclusion on dyslalia appears to
be more relevant and frequent, and increases proportionally,
depending on the severity of the malocclusion®.

From the abovementioned, it is clear that there is a
complex relationship between speech and the position of
the teeth. Harvold suggested three mechanisms by which
malocclusion and speech are interrelated: there may be an
occlusal or skeletal problem and coincidently an articulat-
ing problem; there may be a genetic or metabolic disorder
that affects the central nervous system, leading to poor
motor control and possible malformed morphogenesis;
and there may be true cause—effect where occlusal or
structural anomalies could affect the articulating skills’.
Therefore, it is of particular importance to study, from as
many different aspects as possible, the conditions as well
as the possible relationship between orthodontic anom-
alies and imprecise or incorrect articulation.

In our research, the goal is to determine the frequency
and distribution of orthodontic anomalies in female and
male children at the age of 6 who have previously been
diagnosed with dyslalia. The obtained results should be
the basis for future research to determine the possible
connection of orthodontic anomalies with the incorrect
articulation.

Materials and methods

A retrospective analysis of data for patients recorded
in the outpatient clinic for diagnostic orthodontic-speech
examination in the period 2015-2019 at the Public
Health Institution “Center for Rehabilitation of Verbal
Communication Pathology — Skopje” (hereinafter: the
Center)was carried out. Diagnostic orthodontic-speech
examinations are carried out by an expert team (special-
ist orthodontist; specialist in ear, nose and throat; clini-
cal speech therapist-specialist; special educator and
rehabilitator; audiometrist; social worker; psychologist)
according to the adopted protocol of the Center. A sam-
ple (n=586) of male (n=389) and female (n=197) 6-year-
old children, all with dyslalia, was selected from the
data, in which the frequency and distribution of ortho-
dontic anomalies was analyzed. The children have nor-
mal intellectual development, without mental retardation
or impaired hearing.

The data was statistically examined, represented in
tables and figures and analysed descriptively.With the
descriptive method, the following parameters were ana-
lyzed: gender, type of orthodontic anomalies, other
anomalies of the oral structures. The statistical analysis
of the data obtained from the research was done in the
statistical programs Statistica for Windows 7.0 and SPSS
17.0. Pearson Chi-square test was used to compare the
analyzed variables between male and female respon-
dents. Statistical significance was defined at the p<0.05.

Results

From the analyzed sample of data for children with
dyslalia (n=586), children who had orthodontic anom-
alies of the teeth and jaws were first identified (Table 1).

It was determined that 15% of the children hadan
orthodontic anomalies (n=88), of which 58% are male
(n=51) and 42% are female (n=37).

Considered within gender groups, 13.1% of male
childrenand 18.8% of female children had some ortho-
dontic anomalies. The statistical analysis confirmed the
difference in the distribution of children with and with-
out orthodontic anomalies between males and femalesas
non-significant (p=0.069).

Considered by groups of orthodontic anomalies, the
results show that most often it is about sagittal occlusion
anomalies (50%; n=44) (protrusion was most often reg-
istered within the group, n=19), followed by vertical
occlusion anomalies (26.1%; n=23) (an open bite was
most often registered within the group, n=15), anomalies
in the dental arches (19.3%; n=17) (crowding in the den-
tal arches was most often registered -mandibular crowd-
ing, n=9) and anomalies in the number of teeth (2.3%;

10
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Table 1. Frequency and distribution of orthodontic anomalies in children with dyslalia, by gender and total

Orthodontic Male Female Total
. p-value
anomalies N (%) n (%) N (%)
With 51 (13.1) 37 (18.8) 88 (15.0) p=0.069
Without 338 (86.9) 160 (81.2) 498 (85.0)

Total 389 (100.0) 197 (100.0) 586 (100.0)

p (Pearson Chi-square test)

Table 2. Distribution of orthodontic anomalies, in children with dyslalia who have only one orthodontic anomaly, by
gender and total

Orthodontic Male Female Total

CIEETE S (n) 1] 21 (n) [1] 21 (n) [3]
43  551% 35  44.9% 78

Sagittal occlusion 23  57.5% 53.5% 17 42.5% 48.6% 40 51.3%

anomalies

Angle Class Il, Division 1 o 5550, 25099, 9  500% 257% 18 23.1%
Malocclusion (Protrusion)

Angle Class Il, Division

(o) [o) o
2Malocclusion (Deckbiss) 2 1000% 57% 2 2.6%

HIMA“Q'e Class 5 8330 116% 1 167% 29% 6 7.7%
alocclusion
Underbite 9 64.3% 209% 5 35.7% 14.3% 14 17.9%
VIR (O ) 11  55.0% 25.6% 9 450% 257% 20 25.6%
anomalies
Open bite 8 57.1% 18.6% 6 429% 17.1% 14 17.9%
Deep bite 3 50.0% 7.0% 3 50.0% 86% 6 7.7%
Anomalies Shtesh 2 100.0% 4.7% 2 2.6%
Hypodontia 1 100.0% 2.3% 1 1.3%
Hyperodontia 1 100.0% 2.3% 1 1.3%
Anomalies in the
position of individual 1 100.0% 2.3% 1 1.3%
teeth
Rotation 1 100.0% 2.3% 1 1.3%
Anomaliesof teeth shape 1 100.0% 2.3% 1 1.3%
Fusion 1 100.0% 2.3% 1 1.3%

Anomalies in the dental

5 35.7% 11.6% 9 64.3% 25.7% 14 17.9%
arches

Crowding in the o o o o o
dental arches 4 36.4% 93% 7 63.6% 20.0% 11 14.1%

Spacing in the 1
dental arches

[1] — distribution of orthodontic anomalies between male and female children
[2] — distribution of orthodontic anomalies within the gender group
[3] — distribution of orthodontic anomalies in the total sample(n=78)

33.3% 23% 2 66.7% 57% 3 3.8%

n=2). One case each with anomaliesin the position of was registered. Transversal occlusion anomalies were
individual teeth and anomalies in the shape of the tooth  not registered.
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Among the children in whom an orthodontic anom-
alies were determined (n=88), the orthodontic anomaly
was mostly isolated, independent (88.6%; n=78), then
together with other anomalies of the oral structures
(10.2%; n=9), and only one child was registered as hav-
ing two orthodontic anomalies at the same time.

More specifically, depending on whether the children
with dyslalia have only one or two orthodontic anom-
alies, or in addition to the orthodontic anomalies they
also have other anomalies of the oral structures, and
depending on gender, the results are as follows:

a) Children with dyslalia and only one orthodontic
anomaly

In the cases of children with only one orthodontic
anomaly (n=78), the results for orthodontic anomalies by

group (Table 2) show that most often it is sagittal occlu-
sion anomalies (51.3%; n=40), followed by vertical
occlusion anomalies (25.6%; n=20), anomalies in the
dental arches (17.9%; n=14) and anomalies in the num-
ber of teeth (2.6%; n=2). One case each with anomalyin
the position of the individual teeth and anomaly in the
teeth shape were registered, and transversal occlusion
anomalies were not registered.

Regarding the distribution of orthodontic anomalies
within gender groups, more than half of males have
sagittal occlusion anomalies (53.5%), followed by male
children with vertical occlusion anomalies (25.6%), and
anomalies in the dental arches (11.6%) (Table 2, Male -
column [2]).In female children, sagittal occlusion anom-
alies also dominate (48.6%), followed by equally repre-
sented vertical occlusion anomalies and anomalies in the
dental arches (Table 2, Female - column [2]).

Table 3. Frequency and distribution of orthodontic anomalies in children with dyslalia who, in addition to one ortho-
dontic anomaly, also have other anomalies of the oral structures, by gender and total

. Male Female Total
. Otheranomalies
Orthodontic £ th |
anomalies i k) CI (n (n
structures (n) [1] [2] ) [11 [2] ) [3]
7 77.8% 2 22;,/2o 9
Sagittal
occlusion 3 75.0% 42;2 1 25;/00 50,‘,/00 4 44;2
anomalies
Angle Class Il, 'Gothic' palate
Division 1  (High-arched 1 100.0 14.3 1 1.1
Malocclusion palate) % % %
(Protrusion)
. Short lingual o 28.6 33.3 50.0 33.3
Underbite frenulum 2 66.7% % 1 % % 3 %
Verticalocclusi 2 100.0 28.6 2 22.2
on anomalies % % %
. Short lingual 100.0 14.3 11.1
Open bite frenulum 1 % % 1 %
. Short lingual 100.0 14.3 11.1
Deep bite frenulum 1 % % 1 %
Anomalies in
the dental 2 66.7% 28;,2 1 33;/30 503/00 3 33;/30
arches
Spacing in the Short lingual o 28.6 33.3 50.0 33.3
dental arches frenulum 2 66.7% % 1 % % 3 %

[1] — distribution of orthodontic anomalies and anomalies of the oral structures between male and female children
[2] — distribution of orthodontic anomalies and anomalies of the oral structures within the gender group
[3] — distribution of orthodontic anomalies and anomalies of the oral structures in the total sample(n=9)
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b) Children with dyslalia, orthodontic anomaly
and other anomalies of the oral structures

In cases, where in addition to one orthodontic anom-
aly there are also other anomalies of the oral structures
(n=9), and in relation to orthodontic anomalies by group
(Table 3), sagittal occlusion anomalies (44.4%; n=4),
anomalies in the dental arches (33.3%; n=3)and vertical
occlusion anomalies (22.2%; n=2) were most often reg-
istered, while the most common anomalies of the oral
structures is a short lingual frenulum (89%; n=8), and
one case of 'Gothic' palate.

Regarding the distribution of orthodontic anomalies
within gender groups, 42.9% of males have sagittal
occlusion anomalies, followed by males with vertical
occlusion anomalies and anomalies of the dental arches
with equal participation (28.6%) (Table 3, Males - col-
umn [2]). In female children, sagittal occlusion anom-
alies and anomalies in the dental arches are equally rep-
resented (Table 3, Females - column [2]).

¢) Children with dyslalia and two orthodontic
anomalies

Two orthodontic anomalies, at the same time, were
registered in only one case of a male child, and it is a
vertical occlusion anomaly (deep bite) and a teeth sha-
peanomaly (fusion).

Discussion

Several studies try to show the relationship between dys-
lalia and some changes in the stomatognathic system.There
are different viewpoints and approaches to researching the
relationship between dyslalia and orthodontic anomalies, all
unique in their own way.In our research, the main goal was
to determine the frequency and distribution of orthodontic
anomalies in female and male children at the age of 6, who
have already been diagnosed with dyslalia, in order to get a
clearer picture of the possible influence of orthodontic
anomalies on the proper articulation. The review of the liter-
ature, i.e. researches by other authors and the results
obtained in our research, partially coincided in certain
aspects, while in others they were different.

According to the results of our research, on the total
sample of data relating to 6-year-old children with dyslalia
(n=580), it was determined that 15% of the children (n=88)
have orthodontic anomalies of the teeth and jaws.Karevska
and Trajkovski 10, who conducted a research on the etio-
logical factors that lead to speech disorders, with an ortho-
dontic examinationdetermining that in their experimental
group, which consisted of subjects with speech disorders,
60.4% had a pathological orthodontic finding.10This result

is not in accordance with the result of our research, but it
must be taken into account that Karevska and Trajkovskil0
analyzed respondents from a wide age group, between the
ages of 3 and 73, while in our research, all the respondents
were 6-year-olds.Farronato et al. 8who conducted the study,
which included children aged 6 to 10 years,regarding the
connection between malocclusions and dyslalia, determined
that only 1/6 of children with dyslalia (n=351) do not have
malocclusion at the same time. These results are different
from those in our research, with a note that children of a dif-
ferent age group were examined, and that the examinations
were conducted in the department of orthodontics and the
department of speech rehabilitation in the same hospital. The
data from our research were obtained from diagnostic ortho-
dontic-speech examinations carried out at the Public Health
Institution“Center  for  Rehabilitation of  Verbal
Communication Pathology — Skopje”, which is visited by
patients with speech disorders, so perhaps this is the reason
for the small percentage of established orthodontic anom-
alies in children diagnosed with dyslalia.The results of the
study by Vrani¢ and Hunski 11, conducted at the SUVAG
Center in Zagreb (Republic of Croatia), on a sample of 51
children aged 6 to 8 years with a diagnosis of dyslalia,
showed that 64.6% of them had orthodontic anomalies.
Although the respondents are of a similar age group to that
of our research, it is notable that there is a large difference in
the frequency of orthodontic anomalies. However, it can be
pointed out that our research includes ten times more data
on respondents with dyslalia (n=586) than the research by
Vrani¢ and Hunski (n=51).

In their research, Vrani¢ and Hunskill also covered
the aspect of the gender structure of children diagnosed
with dyslalia and orthodontic anomalies, and their results
show that orthodontic anomalies are more common in
male respondents with articulation disorders.These
results are in contrast to the results obtained in our study
where 13.1% of male children and 18.8% of female chil-
dren diagnosed with dyslalia had some orthodontic
anomaly. However, it must be pointed out that in our
research, statistical analysis confirmed the difference in
the distribution of children with and without orthodontic
anomalies between male and female children with dys-
laliaas non-significant (p=0.069).

Regarding whether children with dyslalia have only
one orthodontic anomaly or two, or whether they have an
orthodontic anomaly together with other anomalies of the
oral structures, the possibilities for making a comparison
with the same or similar research by other authors were
limited.The results of our research showed that in chil-
dren with a diagnosis of dyslalia and an established
orthodontic anomaly (n=88), the orthodontic anomaly is
mostly isolated, independent (88.6%), then together with
other anomalies of the oral structures (10.2%), and only
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one child registered two orthodontic anomalies at the
same time. In their research,Farronato et al. 8 came to the
conclusion that children with dyslalia with three or more
forms of malocclusion are found much more often than
those with two or only one form of malocclusion.

If we look at the orthodontic anomalies in children
with dyslalia (n=88), by groups of orthodonticanomalies,
the results of our research show that most often it is about
sagittal occlusion anomalies (50%) (protrusion was most
often registered within the group), followed by vertical
occlusion anomalies (26.1%) (an open bite was most often
registered within the group), anomalies in the dental arch-
es (19.3%) (crowding in the dental arches was most often
registered —mandibular crowding)and anomaliesin the
number of teeth (2.3%).0ne case with anomalies in the
position of individual teeth and anomalies of teeth shape
was registered. Transversal occlusion anomalies were not
registered. In the previous results, it was possible to make
a partial comparison with the results and conclusions of
other authors' research. What was notable in other authors'
results is that open bite is the most frequently mentioned
key orthodontic anomaly leading to speech disorders.
Namely, according to Leavy, Cisneros and LeBlanc [12],
who conducted a study on 150 patients, an open bite (.2
mm) was the key malocclusal factor underlying speech
sound errors. The authors concluded that an open bite was
the occlusal trait having the most potential to negatively
impact sound production. According to the research by
Didem, Nese and Tiilin 6the most consistently reported
traits between the malocclusion and speech defects are
anterior openbite, increased overjet and overbite, and max-
illary spacing.Also Sahad et al.13found a significant rela-
tionship between open bite, anterior lisping, and/or tongue
thrust during the articulation of the alveolars/t/,/d/,/n/,
and/lI/.On the other hand, according to Stojkovi¢ and
Andelski 3, the orthodontic anomalies that most often lead
to articulation disorders are the anomalies of the bite,
which include protrusion, progenia, crossbite, open bite
and cleft lip and palate. Farronato et al.8reported a corre-
lation between Class III occlusion, diastema,increase in
overjet, open and deep bite, and articulation disorders.

For the sake of greater relevance of the results, it is
possible to include and determine the state of the dentition
(primary or mixed dentition), dental anomalies (caries, tar-
tar, etc.), other harmful habits (for example nail biting,
thumb sucking, etc.), wearing an orthodontic appliance,
history of orthodontic treatment in future research. In addi-
tion, it can be investigated and studied more deeply and in
detail, i.e. to determine a specific connection of an articu-
lation disorder of a certain speech sound (for example
sound /s/, /t/, /1/, etc.) with orthodontic anomalies.

Conclusions

AThe findings obtained from the research can serve
for better planning and implementation of diagnostic-
rehabilitation activities in relation to orthodontic anom-
alies and the formation of speech sounds, with the ulti-
mate goal of enabling, foras many children as possible,
conditions for the formation of clear and distinct speech
sounds.The findings show that timely and comprehen-
sive diagnosis of children's articulation disorders and
other anomalies in the orofacial region can be of crucial
importance for one of the most important human func-
tions - speech. At the same time, the importance of a
multidisciplinary approach in the diagnosis and rehabil-
itation of speech disorders in children is evident. There
is general consensus on the need for a combined
approach involving different specialists, such as speech
therapists and orthodontists.
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