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Abstract. Introduction. The number of children diagnosed with genetic diseases that manifest by disorders of various
severity degrees and complicate the child’s social adaptation, steadily increases with each passing year. Limited
communication abilities make it difficult to provide high-quality medical care using invasive treatment methods for dental
pathology in these children. Therefore, the properly organized primary prevention of dental diseases in children with
Down syndrome (DS) will reduce the patients’ need for treatment. However, the specificity of cognitive activity, motor
functions, and emotional development in children with DS determine the search for new techniques of training hygienic
skills as the main method of preventing dental diseases starting from an early age. Aim: To analyze the effectiveness of
training methods for children with Down syndrome in mastering the standard tooth-brushing technique. Materials and
Methods: Oral hygiene training methods were approbated in 2 groups of children with Down syndrome, 10 children
in each, under the control of the Green-Vermillion index. The course included 9 sessions of 30 minutes each. Training
involved two forms, specifically, business “interpersonal” game and multimedia training. Results and Discussion. In the
first group of Down syndrome patients, the sequence of movements completely matched the standard on the seventh
day of training for 7 out of 10 patients. By the ninth day of training, 9 out of 10 patients could repeat the sequence
independently, with minimal errors. The hygiene level, on average, in the first group of children corresponded to a
satisfactory value already on the seventh day of training. On the ninth day of training, a satisfactory average value
of the Green-Vermillion Index was maintained in the first group. In the second group of Down syndrome patients, the
sequence of movements matched the standard for 3 out of 10 patients on the seventh day of training. By the ninth day
of training, the sequence of movements by the standard tooth-brushing method corresponded to the standard for 5 out
of 10 children, the Green-Vermillion Index being characterized as satisfactory only in 3 out of 10 patients; on average
the second group demonstrated a poor hygiene level. Conclusions. Based on the results of training in the standard
tooth-brushing method to patients with DS, the most effective appeared to be the “interpersonal” business game with
repeated practice of hand-to-hand movements and actions comments in combination with the praise to the imitating
child. To create a dynamic stereotype, the training course should include at least nine sessions.
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Pecbepat. BBegeHue. Konnyectso geten ¢ reHeTmdeckuMmmn 3aboneBaHUSMU pasfnUYHOM CTENEHW TSXEeCTU U Bbl-
PaXXEHHOCTN HapyLUEHWA, OCIOXHSALWME adanTauuio pebeHka B 06LLecTBe, HEYKMOHHO pacTeT C KaXdbIM FOAOM.
OrpaHunyeHHble BO3MOXHOCTM OOLLEHNS 3aTpyAHSAT OKasaHWe KayeCTBEHHOW MeOMLMHCKOW MOMOLUM C UCMOofb30-
BaHVMEM WHBa3WBHbIX METOAOB NEYEHUsi CTOMATOSOrMYECKON NaToNnorum y Takux Aeten. Takum obpas3om, npaBuiibHO
opraH13oBaHHasi NepB1MYHas NpodunakTuka CToMaTonornyecknx sabonesaHunii y geten ¢ cuHapomom [layHa no3sonut
CHU3UTb NOTPEBHOCTb MaumneHToB B NeveHun. OgHako cneundmka no3HaBaTeNbHOM AEATENbHOCTU, ABUraTENbHbIX
YHKUMA 1 SMOLIMOHANBHOIO pasBuUTUS AeTent ¢ cuHapoMom [ayHa onpegensieT NoMCK HOBbIX MeTOAoB OBy4veHus
TMIMEHNYECKUM HaBblkaM, Kak OCHOBHOMY MEeTOAY NPoUNakTMKM CTOMATONOrMYecknx 3aboneBaHnii, Ha4YnHas ¢ paH-
Hero Bo3pacTa. Llenb nccnepgoBaHus: npoaHannanposatb 3(eKTUBHOCTb METOA0B 00y4eHNs AeTen ¢ CUHAPOMOM
[ayHa cTaHOapTHOM TEXHUKE YUCTKM 3y6oB. MaTepuanbl u MmeToabl uccriefgoBaHUA: anpobauns MeTofoB obyyeHus
rMrmeHe NonocTu pta Npoeoaunacsk B 2-x rpynnax geten ¢ cuigpomom flayHa no 10 yenosek NoA KOHTPONeM MHAeKca
IpyvHa-BepmunboHa. Kypc Bkntovan B cebst 9 3aHaTui no 30 muHyT. OBy4eHne npoBoamnock B AByx hopMax: AenoBasi
KMEXIMYHOCTHaA» urpa u MmynstuMeaninHoe obyyeHve. PesynstaThl U ux ob6cyxaeHune. B nepson rpynne nauneHToB
¢ cuHapomomM [layHa nocnenoBaTenbHOCTb ABWXXEHWIA MOMHOCTBI0 COOTBETCTBOBANa CTaHAapTHOW Ha celbMOW AeHb
006y4eHus y 7 n3 10 naumeHToB. K geBsitomy aH0 06y4eHnst 9 n3 10 naymeHToB MOIMN CaMOCTOSITENbHO MOBTOPATL MO-
cnefoBaTenbHOCTb C MUHUMATbHLIMUY OLLMGKaMW. YPOBEHb rMIMEHbI B CPELHEM B NEPBOW rpynne AeTer COOTBETCTBOBAI
YOOBNETBOPUTENBHOMY 3HAYEHUIO YXKe Ha ceAbMON AeHb 00y4veHus. Ha aeBATbIi AeHb obyyYeHns B nepBou rpynne
COXpaHsANoch yAOBNETBOPUTENbHOE CpefHee 3HaveHne nHaekca MpuHa-BepmunnuoHa. Bo BTopon rpynne nauneHToB
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c cuHgpomoM [layHa Ha cefbMOWN AeHb TPEHUPOBOK NOCNeAoBaTENbHOCTb ABMXEHUIN COOTBETCTBOBaNa CTaHaAapTHON
y 3 u3 10 naumeHToB. K aeBaTomMy AHIO 0By4eHUsi NocnefoBaTenbHOCTb ABMXKEHWUN MPY BbINOMHEHUN CTaHAAPTHOro
MeTofa YncTkn 3yboB cooTBeTcTBOBana Hopme y 5 ns 10 geren, niaekc MNpuHa-BepmunnmoHa xapaktepuaoBarncs kak
YAOBNETBOPUTENbHBIV TONbKO Y 3 13 10 nauMeHToB; B CpeaHeM BO BTOPOW rpynne oTMevarncs Hey4oBneTBOPUTENbHbIN
ypOBeHb rurveHsl. BoiBoabl. Mo pesynsratam oby4eHns naumeHToB ¢ cuHApoMoM [layHa cTaH4apTHOMY MeToAy YMCT-
Kn 3y6oB Hanbonee achheKTUBHOM OKasanacb AernoBasi « MEXITUYHOCTHaA» Urpa c MOBTOPHOW OTPabOTKOM ABUMKEHWIA
PYK M KOMMEHTapUsIMK K ENCTBUSIM B COMETaHUM C NOXBarnon B agpec nogpaxatollero peberHka. [na coopmmpoBaHms
AVHaMU4YecKoro ctepeoTuna y4ebHbI KypC AOMKEH BKNOYaTb HE MEHee OEBSATU 3aHATUN.

KnioueBble cnoBa: getu, cuHgpom [ayHa, rurneHa nonocTu pra.

Ansa untupoBaHua: Kasakosa J1.H., Tepewyk O.C., KoHHoB B.B., [ ap.]. ViccnegoBaHne addekTMBHOCTM METOLOB
00ByyeHus rurneHe NonocTy pTa ageter ¢ cuHapomom JayHa // BeCTHUK COBpEMEHHOM KNMHUYeCKoM MeamumHbl. — 2025, —
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ntroduction. The relevance of the study is

determined by the difficulty of providing dental care
to children diagnosed with Down syndrome (Q90) [1].
Delayed intellectual and speech development combined
with slowed physical development create for these
children additional health issues and significant difficulties
in acquiring self-care skills, including oral hygiene [2].

According to statistics, 80% of children with Down
syndrome (DS) have mild to moderate degree of
intellectual disability (intelligence quotient 25-70), and
in rare cases, a severe degree (intelligence quotient
<25). Regardless of the level of intellectual disability,
the maxillofacial region of children with DS has
characteristic morpho-functional features. Predictors
of poor oral hygiene in these children include bone
tissue hypoplasia, arched palate, reduced muscle tone,
hypertrophy of the palatine and pharyngeal tonsils
contributing to the formation of mouth breathing, leading
to dryness of the oral mucosa and impaired self-cleaning
processes. In these conditions, the lack of quality
oral hygiene care contributes to the development of
pathology in the hard tissues of the teeth and periodontal
tissues. The application of an effective methodology
for teaching oral hygiene to children in this category
will help reduce the likelihood of developing mucous
membrane diseases, tooth decay, and improve their
overall quality of life.

Aim: To assess the quality of teaching the standard
tooth-brushing method to children with Down syndrome
using advanced case technologies.

Materials and methods: Patients diagnosed with
Down syndrome (Q90) with moderate intellectual
disability (based on the results of the Wechsler test
in medical records) were divided into two groups of
10 individuals each, aged 11-14 years. The initial
examination included a survey and examination as the
main methods, and the use of the Greene-Vermillion
hygiene index as an additional research method. When
practicing the skills of the standard tooth brushing
technique in both groups of children with Down
syndrome, controlled teeth cleaning was conducted
to observe the degree of assimilation of step-by-step
actions. The results of the training were monitored using
the hygiene index. The training course lasted 9 days,
each session lasting 30 minutes.

Considering the psychophysiological characteristics
of the children, hygiene skills were formed in these
patients in two case scenarios: A business-like
“interpersonal” game and a multimedia format.
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In the first group, the business-like “interpersonal”
game took place during the initial appointment involving
the patient, one parent, and a dental hygienist. The
steps of the standard tooth-brushing method were
practiced repeatedly “hand in hand” with the hygienist
in one session, maximizing the patient’s attention
and coordination. The parent actively participated in
the process, encouraging the child. To automate the
acquired skills at home, parents of children in the first
group were instructed to practice the learned techniques
twice a day after meals on the second, fourth, sixth,
and eighth days.

In the second group, multimedia equipment was
used for visual clarity during the acquisition of standard
tooth-brushing skills, creating conditions that allowed
combining visual and logical methods of mastering
information. A dental hygienist-led video lesson with a
well-developed sequence of actions for the standard
tooth-brushing method was presented. After the initial
appointment at home, parents of children in the second
group were also assigned to practice the skills according
to the proposed method once a day on the second,
fourth, sixth, and eighth days.

The effectiveness of teaching children in both
groups was assessed on the third, fifth, seventh, and
ninth days in the clinic during controlled tooth brushing,
with mandatory visualization of the hygiene status.
Passive correction of errors in reproduced movements
was employed, emphasizing parents’ attention to the
mistakes. Subsequently, all movements of the standard
tooth-brushing method were repeated in both groups
with the participation of the dental hygienist.

The reproduced algorithm of the standard tooth-
brushing method was evaluated using our newly
developed methodology, involving the sequential
summation of points:

1 point: Sequential, segmental (segment-2-3-
adjacent teeth) cleaning of the vestibular surface of the
upper and lower dental arches.

2 points: Sequential, segmental cleaning of the oral
surface of the upper and lower dental arches.

3 points: Proper cleaning of the occlusal surfaces of
the upper and lower dental arches.

4 points: Correct execution (with gum involvement)
of the final group of circular movements with closed
dental arches.

5 points: Use of correctly performed sweeping
movements when cleaning the vestibular and oral
surfaces of the upper and lower dental arches.
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The evaluation of the correct algorithm in conducting
the standard tooth-brushing method implies a maximum
score of 5 points.

Results and discussion: During our research,
the following was observed. In the first group of Down
syndrome patients, the sequence of movements
completely matched the standard on the seventh day
of training for 7 out of 10 patients. By the ninth day of
training, 9 out of 10 patients could repeat the sequence
independently, with minimal errors.

In the second group of Down syndrome patients,
the sequence of movements matched the standard for
3 out of 10 patients on the seventh day of training. By
the ninth day of training, the sequence of movements
with the standard tooth-brushing method corresponded
to the standard for 5 out of 10 children (Fig. 1).

The development of dynamic stereotypes requires
significant effort from individuals with Down syndrome
(DS) due to cognitive development characteristics
[3]. Children with DS exhibit reduced memory, slower
information perception rates, difficulties in action
planning, low material generalization levels, and
delayed response formation, even when learning simple
daily life skills (tying shoelaces, fastening buttons and
locks). They require a large number of repetitions to
internalize the material. Individual oral hygiene, unlike
the aforementioned skills, involves even more steps
in the motor chain and greater complexity, associated
with the need to control the force and accuracy of
movements and one’s position in space. Children with
DS find it challenging to transfer learned oral hygiene
skills from clinical appointments to home conditions
[4,5]. Due to their low ability to operate multiple
concepts simultaneously (e.g., the correct sequence
of movements and the accuracy of the movements
during tooth brushing), they need to create patterns
instead of flexible behavior that takes circumstances
into account. All these characteristics determine the
volume of acquired skills during active learning and
their retention over a long period [6,7].

Presenting information in a different format to
the second group of DS-diagnosed children results
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in a lower retention of manual skills over the 9-day
interval. This is because the peculiarities of object-
practical thinking typical for DS individuals require the
use of multiple analyzers simultaneously to create a
holistic image, i. e., vision, hearing, tactile sensitivity,
and proprioception. Visual-kinesthetic analysis yields
the best results. The close connection between
cognitive development and the development of other
spheres, such as motor, speech, and socioemotional
development, may determine the effectiveness or
lack thereof (in the case of disturbances in one of the
spheres). Multimedia presentation of information does
not consider the individual inertia of mental processes
and the long latent period between the presented
information and the responsive reaction of individuals
in this category.

Regarding the dynamics of acquiring manual skills
in the conducted study, it was identified that in neither
group was there an absolute adherence to the action
algorithm when reproducing the standard tooth-brushing
method during the first and second clinical appointments
(on days 1 and 3 of the study) (Fig. 2).

Despite the lower “chaotic attention” inherent in this
age group compared to younger children, 100% survival
of manual skills was not observed in any group of DS
patients. The choice of the age group in this study is
somewhat arbitrary since even within one age group,
age norms cannot be used due to the different levels
of development in children with DS. This fact justified
our chosen form of hygiene education: an individual
one. Each child received an individual approach during
clinical appointments. Considering it impractical to use
large time intervals between repetitions of the developed
movement chain, habit formation for daily tooth brushing
was essentially conducted twice a day: on the second,
fourth, sixth, and eighth days - exclusively at home, on
the first, third, fifth, seventh, and ninth days - in clinical
and home conditions.

We found that both groups of children faced the
greatest difficulty in reproducing sweeping movements
of the standard tooth-brushing method. The standard
tooth-brushing method, as a whole, and its integral

==% of children in Group
1 with 100%
adherence to the
algorithm

== % of children in Group
2 with 100%
adherence to the
algorithm

9-th day

Fig. 1. Dynamics of Action Sequence Acquisition
(Legend: blue line — percentage of children in Group 1 with 100% adherence to the algorithm, red line — percentage of
children in Group 2 with 100% adherence to the algorithm; X-axis: 7th day / 9th day, Y-axis: %)
Puc.1. luHammka oCBOEHMSsI NOCrenoBaTenbHOCTM AENCTBUN
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Fig. 2. Degree of Accumulation of Manual Skills in Children Groups 1 and 2 over time
(Legend: X-axis: 1%t to 5™ clinical visits; Y-axis: %; Z-axis: group 1 — blue, group 2 — red)
Puc.2. CteneHb pa3BnTVa MaHyarnbHbIX HaBbIKOB y AeTein 1-i1 1 2- rpynn ¢ TeYeHeM BpeMeHM

component - sweeping movements during oral care
- are vivid examples of fine motor skills, a balanced
collaboration of the nervous and muscular systems of
the body. It is a result of coordinated tactile sensitivity,
a kinesthetic component, and dynamic and reciprocal
coordination of movements [8,9]. Considering this,
in developing skills for the standard tooth-brushing
method, we did not use a staged approach to increase
the effectiveness of learning. To avoid the perception
by these groups of children of various stages of tooth
brushing as separate, unrelated locomotion, we used
the holistic exercise learning method [10]. After all, only
a complete chain of correctly performed movements will
ensure good oral hygiene.

Regarding the level of oral hygiene, we found that the
hygiene level, on average, in the first group of children
corresponded to a satisfactory value already on the
seventh day of training. On the ninth day of training, a
satisfactory average value of the Green-Vermillion Index
was maintained in the first group.

In the second group of children, the Green-Vermillion
Index was characterized as satisfactory only in 3 out
of 10 patients on the ninth day of training; on average,
a poor level of hygiene was maintained in the second
group on the ninth day of training.

Fine motor skill disorders characteristic of patients
with this condition (manifesting as difficulties in
reproducing sweeping movements when cleaning the
vestibular and oral surfaces of dental arches) do not
allow achieving good Green-Vermillion Index values,
even with adherence to the sequence of actions during
the standard tooth-brushing method.

Conclusions: Thus, in training DS patients for the
standard tooth-brushing method, the most effective case
technology was the business-like “interpersonal” game
with repeated practice of “hand in hand” movements
and comments on actions combined with praise for the
imitating child. To form a stable dynamic stereotype, the
training course should consist of at least nine sessions.
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