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ABSTRACT

Introduction: Speech communication is a complex process based on the function of the central nervous
system, and also on the speech mechanisms conditioned and controlled by auditory perception, verbal
memory, intellectual activity and peripheral speech apparatus.

The aim of this study was to determine the prevalence of the most common phonological articulation
disorders in preschool children, from 4-6 years old.

Materials and methods: A cross-sectional study was conducted during 2018, on a representative sample
of 550 preschool children aged 4 - 6 years, who attend preschool institutions-kindergartens in the city of
Skopje. The study used standardized articulation tests: The Global Articulation Test (GAT) and the Triple
Test (vocals, plasia, affricative, fricative, nasal, and lateral), and a questionnaire filled out by a social worker
at the kindergarten about the socioeconomic status and the child’s health condition.

Results: Using GAT, we found that 260 (47.3%) children didn’t manifest any phonological articulation
disorders, but 290 (52.7%) had disorders. The analysis of gender-based data showed a higher percentage
of speech disorders in 57% of boys and 46.9% of girls. The highest percentage of speech disorder is sig-
matism with 24.5% in boys and 20.4% in girls, rhotacismus was found in 17.8% in boys and 16.5% in
girls. Lambdacism with 8.3% was found in boys and 4.2% in girls. A mixed form (sigmatism, rotacism,
and lambdacism) was also found in 2.4% of boys and 3.5% of girls.

Conclusions: The calculated prevalence of phonological articulation disorders in preschool children aged
4-6 years is 52.7%, (57.9% in boys and 46.9% in girls), or every second child in kindergarten has some
form of speech disorder. These findings indicate that the treatment of speech disorders should begin in the
appropriate services as soon as possible, because the early detection and treatment of speech disorders
enable child’s normal intellectual development. The treatment should be started in the preschool period,
to allow the start of the educational process without any speech problems.
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INTRODUCTION

Nowadays, many means of communication
are available, but, without doubt, speech is the most
beautiful, the most suggestive means by which per-
son’s thoughts express desires, emotions and ideas.
In children, the first vocal elements appear related
to the intonation and rhythm of the mother’s speech,
through the vocal play, through which they later up-
grade their voices. In the adult world the child is
engaged through speech, in a way that overcomes
the knowledge of the previous generations, and as
a coded form by acquiring new knowledge through
verbalization and affective experience of the per-
sonality. The speech base should be ready at the
age of three, but that does not mean that the child
pronounces all the sounds correctly. Further, speech
develops in such a way that the child has adopted
what is the most basic and necessary for communi-
cation with the environment. The first words contain
occlusions, both labial and dental, and their nasal
variants. Speech, as the basis of the human com-
munication, is a complex psychophysical process.
Certain intellectual level, emotional capacity and
instrumental skills are necessary for the realization
of the speech [1].

Language can be learned by listening and try-
ing to repeat what is heard. Speech communication is
a complex process based on the function of the cen-
tral nervous system (CNS), as well as the language
mechanisms which are conditioned and controlled by
auditory perception, verbal memory, intellectual ac-
tivity, but also by the peripheral speech apparatus. If
some deviations from this integrated complex system
of its perfect functioning appeared, speech disorders
would occur. Assessment for speech therapy and
rehabilitation is necessary at the moment when the
type of speech disorder is determined. The damage
may be in different level of expressions, greater or
less, and can make communication difficult to the
point of impossibility.

Speech language disorders can be classified
in five basic types [2, 3]:

* Phonological-articulation disorders (dyslalia,
stigmatism, rhotacism, lambdacisms, tethacism).

 Language disorders (alalia, developmental
aphasia, childhood aphasia-loss of already formed
speech in childhood conditioned by various mechan-
ical, biological, and tumor diseases of the CNS.

* Speech and rhythm disorders

* Voice disorders (aphonia, dysphonia, omni-
phonia) and
* Reading and writing disorders.

The main etiological causes for speech disor-
ders can be related to biological, organic, psychologi-
cal and environmental factors. Regardless of the age,
there is the possibility of life changes through public
health interventions conducted by speech and lan-
guage therapists. Investing in speech and language
therapy interventions is a cost-effective measure that
sets out the needs for people’s communication, health
and well-being in the first place [4].

It was calculated, that each pound invested in
speech and language therapy for children with com-
munication needs generates 6.4 pounds by increasing
lifelong earnings, compared to each pound invested
in autism therapy, which generates only 1.46 through
savings over a lifetime [5].

The aim of this study was to determine the
prevalence of the most common phonological ar-
ticulation disorders in preschool children aged 4-6
years living in the city of Skopje, the biggest city
and capital of North Macedonia.

MATERIAL AND METHODS

Study design

A cross-sectional study was conducted during
2018 on a sample of preschool children, aged 4 - 6
years, who attend preschool institutions in the city
of Skopje. According to the statistical yearbook in
2016, a total of 34,386 children were cared for in
kindergartens in the Republic of North Macedonia.
Based on that, we determined that the representative
sample should consist of 550 children.

We used standardized articulation tests, such
as the Global Articulation Test (GAT) [6] and the
Triple Test (vocals, plasia, affricative, fricative, na-
sal, and lateral) [6]. At the same time, we applied a
questionnaire that was filled in by the social workers
in the kindergartens on the child’s socio-economic
status and health condition.

Test data and queries are entered and databases
are formed in the Excel document. The statistical
analysis of the formed statistical series consists of
descriptive and analytical phase. The structure of the
statistical series with attributive features is analyzed
by determining the coefficients of relations, propor-
tions and rates. The structure of statistical series with
numerical features is analyzed by determining the
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measures of central tendency (average values - arith-
metic average) and dispersion measures (standard
deviation). The analysis of the relationship between
two series with attributive variables, and testing of
the differences between two attributive series, was
done using nonparametric tests (Pearson Chi-square,
Difference test).

RESULTS

In the cross-sectional study, we included 550
children from preschool institutions in Skopje. The
average age of children was 5.2 + 0.5 g, in the range
of 4 to 7 years (Fig. 1). The largest percentage were
children aged 5 to 6 years - 75.5%, followed by chil-
dren aged >6 years - 16.9% and with 7.6% are chil-
dren under 5 years of age.

The male gender is represented with 52.7%,
and the female gender with 47.3%. The percentage
difference is statistically insignificant for p> 0.05
(Difference test, p=0.0917), the difference is due to
coincidence in our sample, therefore it is a homoge-
neous group by gender.

6.2

In most of the children, 68.5% of the moth-
ers and 74.2% of the fathers had higher education,
followed by the respondents in which the mother
had secondary education (30.7%) and the father in
23.5%.

The distribution of participants according
to the parental employment showed that 83.3% of
participant’s mothers and 88.9% of the fathers were
employed. Unemployed were only 9.3% of the fa-
thers, and 16.4% of the mothers.

The analysis of the disorder history showed
that 519 children (94.4%) didn’t have any disease,
and 31 (5.6%) children were diagnosed with some
disease. Concerning the type of disease, in 54.8% of
the participants an autistic spectrum disorder was
confirmed (statistically insignificant compared to
other diseases, Difference test, p=0.0727),1n 32.2%
asthma was registered, in 6.4% Diabetes mellitus
(DM) type 1 was confirmed, hearing impairment in
one child and jaw deformity in one child. (Table 1).
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Figure 1. Average age of participants in the study

Distribution of examinees according to the
family number showed, that 12 (2.2%) children
lived with one parent, while 97.8% of them lived
with two parents. More than half of the examinees
(56.4%) live in a family of 4 members, 26.9% in
a family with 3 members, 15.3% in a family with
more than 5 members and 5 children in a family of
only 2 members.

Table 1. Analysis of disease diagnosed in the partic-

ipants
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Global articulation test

The results obtained with the global articu-
lation test GAT showed that 260 (47.3%) children
didn’t have speech disorders, and 290 (52.7 %)
children had some form of speech disorder. Gender
analysis has shown bigger percentage in boys with
speech disorders 57%, versus 46.9% in girls. The
difference between boys and girls was statistical-
ly significant (Pearson Chi-square: 6.66463, df=1,
p=.009836).

Table 2. Gender data analysis for speech disorders
identified with GAT

boys girls
gender number % number %
No disorders 122 42.1 138 53.1
With disorders |168 57.9 122 46.9
total 290 100.0 1260 100.0

Table 3. Gender analysis for speech disorders iden-
tified with triple test

boys girls
Gender number | % |number, %
No disorders 122 | 42.1 | 138 53.1
Sigmatism 71 245 53 20.4
Rhotacism 55 19.0 | 43 16.5
Lambdacisms 24 8.3 11 4.2
Sigmatism-rhotacism 6 2.1 4 1.5
Rhotacism-lambdacism 3 1.0 1 0.4
Sigmatism-lambdacism 2 0.7 1 0.4
Stigmatism, Fhotamsm 7 24 9 35
and lambdacism
Total 290 1100.0] 260 | 100.0

Having a number of 122 (42.1%) boys and
138 (53.1%) girls who didn’t have speech disorders,
the difference with the number of children with
confirmed disorder was statistically significant for
p<0.05 (Difference test, p=0.0101). Sigmatism was
the most frequent in boys with 24.5% and 20.4%
in girls, and the difference was statistically signifi-
cant. Rhotacism was found in 17.8% of boys and in
16.5% of girls. Lambdacism was found in 8.3% of
boys and in 4.2% of girls. The rest of the disorders
were present in less than 2.0%. The mixed form of
stigmatism, rhotacism and lambdacisms was detect-
ed in 2.4% of the boys and in 3.5% of the girls.

DISCUSSION

This is the first cross-sectional study for
determination of the most frequent phonological
articulation disorders in preschool children at the

age of 4-6 years, performed in 2018 on represen-
tative sample. This study confirmed that these
disorders are present in a high percentage in pre-
school children and further action to decrease this
number and reduce the consequences is needed.

Shimic M. (2015) performed the study in
Zagreb on 101 subjects and found speech dis-
orders in 40% of boys, and in 13% of girls. The
most frequent disorders in girls were rhotacism,
lambdacism, rhotacism and lambdacism, sig-
matism, and in boys sigmatism; sigmatism and
lambdacism; sigmatism and rhotacism; sigma-
tism, lambdacism and rhotacism. These findings
are very similar with our findings [7].

Junuzovikj-Zunikj L and Ibrahimagikj A
(2012) performed the study on 1,600 preschool
children, at the age from 3-7 years and analyzed
speech disorders. They found that sigmatism is the
most frequent disorder and they concluded that
prevalence of sigmatism decreased with chrono-
logical age of children [8].

Razmovska et al. (1997) studied speech dis-
orders in slightly deaf children and found incorrect
pronunciation of some voices, poor intonation of
speech, especially in high-frequency spectrum
voices (S-Z-C rarely the sounds Sh-Zh). The sig-
matism is the most pronounced as a consequence
of the deafness in the occlusal (addental) sigma-
tism where the sounds C and Z lose the screaming
sound and get a certain resemblance to the sounds
T and D (Ts, Tz) [9].

Stevovikj-Otasevikj J. (2016) in her doctor-
al dissertation conducted in Belgrade, with 60 par-
ticipants, divided the examinees in two groups: an
experimental group of 30 children with already di-
agnosed expressive speech disorder and a control
group of 30 children with well-developed expres-
sive speech. They concluded that the expressive
speech disorder is more prevalent among males
(76.7%), compared to females (23.3%). Differen-
tiation of visual lateralization is worse in children
with expressive speech disorder compared to chil-
dren without expressive speech disorder. Auditory
discrimination of voices (phonemic hearing) is
better in children without the presence of expres-
sive speech disorder, compared to children with
expressive speech disorder [10].

The articulation is conditioned by sever-
al factors, but for the clear pronunciation of the
voices, the anatomical and functional role of the
speech organs is of special importance, concludes
Georgievska-Janceska (2012). The changes in the
orofacial area contribute to a clear and distinct
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pronunciation of voices. Depending on the severi-
ty and type of malformation of the speech organs,
the pronunciation of a certain group of voices may
be endangered, among which the most common
are disorders in the pronunciation of fricatives,
sonants, affricates and plosives [11].

Poposka A. (2009) used four relevant tests:
global articulation test, articulation test, articulatory
test for analytical assessment of phonological-artic-
ulatory deviations and test for speech intelligibility
in study performed on 35 children diagnosed with
early dysphasia, as well as a control group of 35
children with normal speech development. Chil-
dren with developmental dysphasia have on aver-
age 20 accepted sounds, the most common voice
location is the medial, while the most common type
of voice deviation is substitution. The analytical
approach in the assessing voice quality in verbal
and vocabulary context proved the deviation from
the physiology of pronunciation by more than one
degree, which in turn occurs as a consequence of
poor auditory memory, poor auditory discrimina-
tion, poor phonological awareness and inelasticity
of peripheral speech organ [12].

Poposka A. and Filipova S. (2010) used two
tests in their study comprising 71 subjects aged
between 6 and 8 years, 35 subjects with develop-
mental dysphasia and 36 subjects with dyslalia.
The first test is a global articulatory test and it
provides a good detection procedure for phono-
logical articulatory disorders, while the second
test is an analytical assessment of the articulatory
and acoustic characteristics of damaged voices.
They concluded that distortion-type voice impair-
ment was more common in children with dyslalia,
while substitution was more common in children
with developmental dysphasia. In children with
dyslalia, the voices from the fricative group are
the most often damaged, while in children with
developmental dysphasia, there are voice devia-
tions in almost all voice groups. In both groups,
a deviation in the articulation of the voices due
to the wrong place of voice formation was con-
firmed[13].

McLeod S. and Harrison L. J. (2009) con-
ducted a longitudinal study of 4,983 children
(aged 4-5 years) in Australia, using interviews and
parent questionnaires, teacher questionnaires, and
direct assessment. Direct assessment confirmed
that 13.0% of children had 1-2 SDs below the
mean of the adapted Peabody Picture Vocabulary
Test —III, and another 1.7% had > 2 SDs below
average. The results of parents and teachers were

significantly corelated with the results obtained
through direct assessment. They concluded that
several indicators of speech and language disor-
ders in various contexts have confirmed the high
prevalence of this condition in early childhood
and the simultaneous need for services of a speech
therapist / special educator [14].

Norbury et al. (2016) find that 7.6% of chil-
dren, which means two children in each class with
30 students actually start school with speech im-
pairments, and 2.3% of the children start school
with developmental disabilities in speech and
another pathological condition. The overall esti-
mate of the prevalence of the language disorder
population is 9.92% (95% CI 7.38, 13.20). The
prevalence of language disorder from unknown
origin is 7.58% (95% CI 5.33, 10.66), while the
prevalence of language impairment associated
with intellectual disability and / or existing med-
ical diagnosis is 2.34% (95% CI 1.40, 3.91). Chil-
dren with language disorders show an increase in
certain social, emotional and behavioral problems
compared to their peers, and 88% did not make
the expected academic progress [15].

Karevska A. and Trajkovski V. in their study
conducted in 2005 concluded that the etiology of
speech impairments is diverse and complex, speech
impairments most often occur in male respondents,
mental retardation is associated with speech impair-
ments in favor of syndromic etiology, orthodontic
examination showed that any anomaly has influ-
ence on speech and leads alone or in combination
with other etiological factors to speech impairment,
and genetic factors play an important role in the
occurrence of speech impairments [16].

Angst OVM et al. (2015) in their paper
on the prevalence of phonological articulatory
disorders in children attending kindergarten and
going to school, concluded that the most common
disorder was the disorder of orofacial myology
(31.30%), followed by speech disorder (21.37%),
and language disorder (4.58%). The analyzed
sample showed a high prevalence of speech dis-
orders. These results indicate the importance of
the role of the speech therapist in schools for the
correction of pathological speech. They found
that the uniformity of the sample did not cause a
link between speech disorders and social factors,
which indicates the need to conduct research with
more diverse samples [17].

Demerdzieva and Pop-Jordanova [ 18] found
in their study that 43.48 % of children in the third
year, 35.71% of children in the fourth year and
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45.45 % in the fifth year had speech disorders. In
their evaluated sample, 65.81% of children didn’t
speak at the time during the first assessment, al-
though in some children at the age of 3-5 years
speech therapy was started. Untreated speech and
language delay can persist in 40%—60% of the
children and these children are at a higher risk
of social, emotional, behavioral, and cognitive
problems in adulthood. The most concerning fact
is the increased incidence of attention and social
difficulties at later age, especially in teenage chil-
dren, in whom speech and language impairments
persist during 5 and half years of age have [19].

CONCLUSION

The prevalence of phonological articulation
disorders in children aged 4-6 years was in general
52.7%; 57%in boys and 46.9% in girls. The most
common speech disorders were sigmatism, rho-
tacism, lambdacism. The influence and the con-
nection of the socio-economic status of children
and parents with the occurrence of phonological
articulation disorders should be the subject of fu-
ture research work, as well as the awareness of
parents about speech disorders in their children
and access to speech therapy services.

Speech disorders in preschool children are
an important public health issue because these
children, when they start at school, they will be a
vulnerable group that requires not only speech-re-
lated intervention but also, in some cases, emo-
tional and behavioral support. These findings
indicate that the treatment of speech disorders
should begin in appropriate services (speech
therapy or special education and rehabilitation),
because early detection and treatment of speech
disorders gives the child more confidence to build
the intellect. The treatment should begin while
the child is in preschool, to allow the beginning
of the educational process without speech and
articulation disorders.
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IIPEBAJIEHIINJA HA ®OHOJIOIIKO-APTUKYJIATUBHHU HAPYIIIYBAIbA
KAJ NPETINKOJICKHU AEIIA BO I'PAJI CKOIIJE

Esrenuja I'puroposa’, l'oprana Pucroscka’, Haga Ilon-Jopaanosa®

! JIOKTOpPCKH CTYHMU IO jJaBHO 31paBcTBO, Meauumucky fakynret, YauBepsurer ,,CB. Kupuin u Meroau;j,
Ckomje, PC Maxkenonuja

2 UuctutyT 32 jaBHo 31paBje Ha PC Makenonuja, Ckorije.
3 MakeoHCKa akaieMHja Ha HayKuTe U yMeTHOCcTHTE, CKotje, PCMakenonumja

Bosen: ['oBopHaTa KOMyHHUKaIMja € CJIOKEH MPOLEC, KOj C€ TeMeJn Ha ()yHKLMjaTa Ha LEHTPATHU-
OT HEPBEH CUCTEM, a UCTO TaKa, U HA TOBOPHUTE MEXAHU3MHU YCIOBEHH U KOHTPOJIUPAHH CO ayJUTHBHA
nepuennuja, BepOaaHo MOMHEHE, HHTEJIEKTyalHa aKTUBHOCT M €O epU(EPHUOT TOBOPEH amnapar.

IlenTa HA cTynmjaTa Oemie ma ce yTBPAW MpeBaJieHITHjaTa Ha HajYeCTUTE POHOIOMKO-apTHKY-
JATUBHU HAPYIITyBara Kaj erara BO MPEeamKoIcka Bo3pacT, o 4 10 6 TONWHMU.

Marepujan u metoau: Ctyauja Ha Ipecek € crpoBeaeHa Bo TekoT Ha 2018 roxamHa Ha pemnpe-
3E€HTAaTUBECH MPUMEPOK ox 550 mera Ha MPeanIkoiIcka BO3pacT, oa 4 1o 6 TOOWHH, KOU MOCETyBaar
MPEeAYYUITUIITHN YCTAaHOBHU — JETCKU TPAJnHKHU BO rpafot Ckomje. Bo ncTpaxkyBameTo ce MpUMEHETH
CTaHJapAU3UPaH TECTOBU 3a apTuKynanuja: [nobdanen aprukynanuoner Tect (FAT) u Tpujaxken
TecT (BOKaJIH, TUIO3UBH, adpuKaTH, GPUKATUBY, Ha3aJIH U JaTepaju), U MpallalHuK [ITO IO IOIO0JI-
HU COIMjaJIHUOT pa0OTHUK BO I'paJIMHKATA 32 COIMOCKOHOMCKHOT CTaTyC Ha JIETETO W 3a Heromara
3/IpaBCTBEHA COCTOj0A.

Pesyararu: Co npumena Ha AT yrBpauBme neka kaj 260 (47,3 %) nena He TOCTOM HAPYLITYBambe
Ha TOBOPOT, Aojeka kaj 290 (52,7 %) HapyllyBambe Ha TOBOPOT MOCTOU. AHaM3ara Ha TOJaTOIUTE
CTIOpe] TOJIOT MOKaXka MOBUCOK MPOICHT HA HAPYIIyBake Ha TOBOPOT Kaj Mamkute aeua 57 %, a Kaj
JKEHCKUTE Jiella Toj usHecysa 46,9 %. Bo Hajrojem NpoLeHT 3acTalleHa € TOBOpHAaTa IPOMEHa CUTrMa-
tuzam co 24,5 % kaj mamkuor mon u 20,4 % kaj )KEHCKHOT I0JI, pOTaIlM3aMoT ¢ 3actarneH co 17,8 %
Kaj MallKUOT 1moj u co 16,5 % kaj sxkeHckuoT moJj. JlamOnaruzam co 8,3 % e 3acTaneH Kaj MalikuoT U
c0 4,2 % Kaj )KEHCKHUOT T0JI. 3acTarneHa ¢ ¥ MelaHa popMa (CUrMarusam, poTalusam 1 iaMOianu3am)
kaj 2,4 % ox ydecHUIIUTE BO CTyAUjaTa O MAIKH 10X 1 Kaj 3,5 % Kaj >KeHCKHOT TOJ.

3akuayqonu: [IpeBaneHnujara Ha TOBOPHO-apTUKYJIATUBHUTE HAPYIIIyBamka Kaj Jenara ox 4 10
6 ronuau u3HecyBa 52,7 %, u Toa kaj MamkuTe aena 57%, a kaj weHckuTe aena — 46,9 % wim cexoe
BTOPO JIeTEe BO I'PaIMHKA NMa FOBOPHO HapylryBame. OBHE HAOIHM HHIUIIUPAAT JIeKa Tpeda J1a ce 3aro4uHe
CO TPETMaH Ha TOBOPHUTE HapyIIyBama KOJKY IITO € MOKHO MOPaHO, 3aT0a IITO paHaTa JACTCKIHja U
TPEeTMaH K€ OBO3MOXKAaT HOPMaJIeH MHTEJICKTyaJIeH pa3Boj Kaj nerero. TpermaHot Tpeba aa 3amouyHe
Ha MPETIIKOJICKA BO3PACT, 3a JETETO Jia TO 3all0YHe 00Pa30BHUOT Mpoliec 03 TOBOPHHU HapyIIyBamba.

Kiyunu 360poBH: TOBOPHHU HapylllyBamka, MPETIIKOJICKHU Jela, CTyAuja Ha Ipecek, rodajieH
apTUKYJIALIMOHEH TECT, TPUjakeH TeCT



