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Introduction. Despite the use of methods and means of gingivitis and caries prevention in orthodontic patients, the
problems of prevention of negative changes in the organs and tissues of the mouth remain relevant. Numerous studies
have shown that orthodontic treatment of dental and maxillofacial abnormalities with removable and fixed appliances
disrupts oral hygiene, increases the incidence of tooth decay, and causes periodontal tissue diseases.

Objective. To study the attitude of children and adolescents aged 10 to 18 undergoing treatment with braces to oral care
and to assess the quality of hygiene during orthodontic treatment.

Materials and methods. Orthodontic treatment was performed in 20 children and adolescents aged 10 to 18 years using
metal ligature bracket systems. The patients were divided into two age groups to assess their motivation for oral hygiene
maintenance. Before treatment, all participants received oral hygiene instruction, including the proper use of special
orthodontic toothbrushes, interdental brushes, and therapeutic-preventive toothpaste. A dental plaque-disclosing solution
was used to evaluate the quality of tooth brushing, and regular preventive measures as well as professional oral hygiene
procedures were carried out. Oral hygiene status, periodontal tissue condition, and caries intensity were assessed monthly
using the Green-Vermillion, PMA, and DMFT indices. The collected data were statistically analyzed to evaluate the
effectiveness of the implemented preventive measures.

Results. After the placement of fixed orthodontic appliances, the oral hygiene status of children aged 10-12 years
deteriorated due to insufficient adherence to oral hygiene recommendations. Patients in this age group demonstrated
increased dental plaque accumulation and greater severity of gingival inflammation, which persisted throughout the
observation period. In contrast, adolescents aged 13-18 years showed a more responsible attitude toward oral hygiene,
resulting in improved oral hygiene index scores and a reduction in signs of periodontal inflammation.

Discussion. The findings indicate that the deterioration of oral hygiene during fixed orthodontic treatment is not
determined only by the presence of bracket systems, but also by age-related motivation and adherence to recommended
oral care. Therefore, preventive work should be differentiated by age and should include repeated instruction, plaque
visualization, parental supervision in younger children, and regular professional monitoring.

Conclusion. The effectiveness of preventive measures in patients undergoing orthodontic treatment largely depends on
age and the level of motivation to maintain oral hygiene. Younger patients are at a higher risk of poor oral hygiene and
inflammatory changes, making active parental involvement in monitoring oral care practices essential. An age-adapted
approach contributes to improved oral hygiene and reduces the risk of dental caries and periodontal inflammation during
orthodontic treatment.

Keywords: orthodontics, bracket system, clinical indices of oral hygiene, oral hygiene products.
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Beenenune. HecMoTpst Ha HCIIOJIB30BaHNE METOJIOB M CPECTB MPOPHIAKTUKY THHTUBUTA M KapUeca Y OPTOJOHTUUECKHX
MAlMEeHTOB, NPOOJIeMbl MPO(QUIAKTUKNA HETaTHBHBIX M3MEHEHUIl B OpraHax M TKaHSIX pTa OCTAIOTCS aKTyaJlbHBIMU.
MHOTrOYHCIEHHBIMUA HCCIIEIOBAaHUSMHU IIOKa3aHO, YTO IIPU OPTOJAOHTHUYECKOM JICUCHUU 3yOOUYENIOCTHBIX aHOMaJHH
ChbEMHBIMH W HECHEMHBIMH alllapaTaMH HapyllaeTcs THTHEeHa pTa, BO3PacTaeT MOpakaeMOCTh 3yOOB KapHecoM,
BO3HMKAIOT 3200JICBaHUs TKAaHEH TTapOIOHTA.

Hean uccnenoanus. M3y4uts OTHOIIEHHE AETEH U MOIPOCTKOB B Bo3pacte oT 10 1o 18 met, mosmyyaromux JiedeHue
OpeKeT-cucTeMaMu, K yX0oy 3a HOJIOCThIO PTa M OLICHUTh Ka4eCTBO TUTHEHBI B IIPOIIECCE OPTOAOHTHUECKOTO JICUCHHS.
Marepuanbl 1 MeTObI. B ricciieoBaHNy IPOBEICHO OPTOAOHTHYECKOE JieueHne 20 eTeil ¥ MOAPOCTKOB B BO3PACTE OT
10 1o 18 net ¢ ucnoap30BaHNEM METAJUTMUECKUX JINTaTYPHBIX OpekeToB. [lanmeHTs! ObLIN pa3eeHs! Ha 1BE BO3PACTHBIC
TPYIIIBI JUIS OLICHKH MOTHBAIMH K YXOAY 3a MOJIOCThIO pTa. [lepen HavamoMm jiedeHnsl OHU MPOLITH 00ydIeHNE MpaBHiIaM
THTHEHBI, BKIIFOUast NCIIOJIb30BAHKE CIICIHAIbHBIX IIETOK, CPIINKOB U JIe4eOHO-TIpodIIIaKTHIecKol 3yOHOH macTsl. [
KOHTpOJISI KayecTBa YHCTKM 3YOOB NPUMEHSUIACh IKHUIKOCTb-MHIUKATOpP 3YOHOIO Hajera, a TaKkKe peryJsipHoO
MPOBOAMIINCH NMPO(UIAKTHUECKHE MEPONPHUATUS U NpodeccuoHalbHasi TUTMeHa 1oyiocTH pra. COCTOSIHUE THTHMEHBI,
TKaHel mapoJ0HTa ¥ MHTEHCHBHOCTH KapHeca OLEHUBAIM €XEMECSIYHO ¢ MOMOIIbIo nHaekcoB Green-Vermillion, PMA
n KIIY. Ilony4yeHHble naHHble ObUTM OOpaOOTaHBI CTATUCTUYECKHMMH METOJAMH JJIsi OLEHKH 3()(EeKTHBHOCTH
MIPOBEJCHHBIX MEPONPHUSTHIL.

Pe3yabratsl. [Tocne ¢pukcanuu OpekeT-cCUCTeM COCTOSIHUE TUTHEHBI TIOJIOCTH pTa y aeteit 10-12 meT yxyamanoch u3-3a
HEJIOCTaTOYHOTO COOIOICHUS PEKOMEH AN 110 YXOTy 32 3y0amu 1 OpexeTamMu. Y MalleHTOB 3TOH IPYIIIBI OTMEYaIoCh
yBenMUYeHne 3yOHOTrO HajleTa W BBIPRKCHHOCTH BOCIAJIECHUS JECCH, COXpaHsABIIEECs Ha MPOTSHKCHWH BCETO IEepHoja
HaOmonenus. B orimune ot Hux nmogpoctku 13-18 et Gosee OTBETCTBEHHO OTHOCHIIMCH K TMTHEHE TOJIOCTH PTa, YTO
NIPUBENIO K YIYYIICHHWIO MOKa3aTelnel TUTHeHWYEeCKHMX WHJCKCOB M CHIDKCHHWIO NPU3HAKOB BOCHAJICHUS TKaHEH
MIapoJIOHTA.

Obcy:xnenne. [lomydeHHble [aHHBIC MOKa3bIBAIOT, YTO YXYIIIEHWE THIHEHBI IOJOCTH pTa NP HECHEMHOM
OPTO/IOHTHYECKOM JICYCHUH CBSI3aHO HE TOJILKO C HaJW4MeM OpeKeT-CUCTEMbI KaK JONOJHHUTEIBHOTO PETEHIIMOHHOTO
(akTopa, HO ¥ C BO3PACTHOM MOTHBALMEW MALMEHTOB M PErYJIIPHOCTHIO BBHIMOJHEHUs pekomenaanui. [lostomy
npodunaktuueckas pabora JOKHA ObITh AWGQEpeHIMpOBaHa 110 BO3pacTy M BKIIOYATh MOBTOPHOE OOyueHHE,
BU3yaIM3alfio 3yOHOr0 HajeTra, y4acTue pojAuTesel y AeTeil Milaiero Bo3pacra U perysipHblii npodeccroHalbHbIH
KOHTPOJIb.

3akiarouenue. DPDEeKTUBHOCTh NPODUIAKTHYECKUX MEPONPHUITHI y MALUEHTOB, MPOXOJSIIUX OPTOAOHTUYECKOE
JIeYeHne, BO MHOTOM 3aBHCHT OT BO3PacTa M YPOBHS MOTHBAIMHU K YXOJy 3a HOJIOCThIO pra. Hanbonee BhICOKMIT puck
HEYIOBJICTBOPUTEIEHON TMTHEHBl M BOCHAJIMTENBHBIX W3MEHEHMH HaOmiofaercss y JeTeidl MIila[iero Bo3pacTa, 4To
TpebyeT 00s3aTETBHOrO Y4YacThsl pOAWTENed B KOHTpOJIE T'MIMEHMYECKHX HAaBBIKOB. Bo3pacTHO-aqanTHpOBaHHBINA
MIOJIXO] CHOCOOCTBYET YJIYUIIEHUIO TUTHEHBI TIOJIOCTH PTa, CHIDKEHUIO PUCKa Kapueca 1 BOCTIAIMTENbHBIX 3a00JIeBaHUH
MIapoOJIOHTA B MIEPHOJ OPTOLOHTHYECKOTO JICUEHHUS.

KaioueBble ciioBa: OpTOJOHTHS, OpEKeT-cUCTeMa, KIMHUYECKUE MHICKChl TUTHEHBI TOJIOCTH PTa, MIPEAMEThI TUTeHbI
MOJIOCTH PTa.
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Kipicie. OpToOOHTHSUIBIK NalMEeHTTEpE THHTUBUT II€H TICKETIHIH ajiblH ajy ojicTepl MeH KypajJlapblHbIH
KOJIIaHbUTYybIHa KapaMacTaH, aybl3 KyBICHI ar3anapbl MEH TIHAEPIHAET! >KarbIMChI3 ©3repiCTepiH MPOQHIAKTUKACKI
Macerneci e3ekTi Oompin Kana Oepeni. Kenreren 3eprreysep KopceTKeHACH, Tic-KaK aHOMAaJHSIIAPBIH alIBIHOAIBI YKOHE
ABIHOANTHIH OPTOMOHTHSIIBIK aliapaTTapMeH eMJIey Ke3iH/Ie aybl3 KybIChl THTHEHACH! OY3bUIBIN, TICTEPiH TiCXKETiMeH
3aKbIMJIaHy JKHIJIITI apTHIIL, MAPOJOHT TIHACPiHIH aypyIapsl JaMUIbL.

3eprTeynin MakcaTbl. bpeker-kyiienepmMeH em KaObuimam >kypreH 10-18 sxac apanbIFeIHAarsl Oanmamap MeEH
KacecHipiMIEpAiH aybl3 KybIChIHA KYTIM XacayFa AereH Ke3KapachlH 3epTTEY KOHE OPTOJOHTHSAIBIK eMIey OaphICBHIHIA
aybI3 KybICHI THI'IEHACHIHBIH CalachklH Oaranay.

Marepuannap men aaicrep. 3eprreyre 10-18 sxac apanbirbiHaars! 20 6ajia MEH KacecHipiM KaThICHII, OJlapFa METasll
JIMTaTypaiibl OpeKeT-Kyhenepi KolJaHa OThIPbIN OPTOAOHTHSIIBIK €M JKYPTi3iii. [lanueHTrep aybi3 KybIChl THTHEHACHIH
cakTayFa JIereH bIHTAaChIH Oarajiay MaKcaThIH/Ia eKi jkac ToObIHa Oemnini. EM OacTanranra neifin 6apibIK KaThICYIIbIIapFa
apHaiibl OPTOMOHTHSJIBIK TIC IETKAJIAPbIH, TiCAPAIBIK EPUIMKTEPAl )KOHE eMIIK-TIPO(UIIAaKTHKANBIK TIC TACTAaChIH AYPHIC
KoJI1aHy OOMBIHILIA aybl3 KYBICHI TUTUEHACHIHA OKBITY KYprizingi. TicTepai Tazanay camacelH Oarajiay YIIIH Tic KarblH
AHBIKTAUTHIH MHIWKATOPIBIK €PITIHAI KONIAHBUIBIN, TYPAaKThl MPOQMIAKTHKAIBIK IIapanap MEH KociOM aybI3 KybICHI
THUTHCHACHI JKYPTi3UAi. AyBI3 KYBICBI THUTHCHACHIHBIH JKaFgaifbl, MapOINOHT TIiHACPIHIH KyHi JKOHE TiCXKETiHIH
KapKbIHIbUIBIFBI aii caiibia Green-Vermillion, PMA »xone KITY uniekcrepi apKblibl OaranaHbl. AJBIHFAH MOJIIMETTED
KYPTi3iareH npo(UIaKTUKAIBIK MIapaaapIblH THIMIUTITIH aHBIKTaY MaKCaThIH/A CTATHCTUKANBIK OHACYICH OTKI31IIi.
Hoarmkenep. bpeker-xyitenep OekitinrenneH kerdin 10-12 xactarbl Oanmanapna aybl3 KybICHl THTHEHACHIHBIH JKaFIaibl
TicTep MEH OpeKeTTepai KYTYy *KOHIHIETi YCHIHBICTApIBI KETKUIIKCI3 OPBIHAAY calaapblHAH HallapiaFraHbl aHBIKTAJIbL.
Ocbl TONTarbl NAMEHTTEP/E TiC KAaFbIHBIH JKUHATYBl apThIl, KbI3bUI HEK KaOBIHYBIHBIH allKbIHABUIBIFBI JKOFapblUIaraH
*KoHe OyJ1 e3repicTep OakpliIay Ke3eHi Oolbl cakTanrad. An 13-18 xacTarbl )acecmipimMaep aybl3 KybIChl THTHEHACHIHA
aHarypJIbIM JKayanKepIUIUTIKIIEH Kapar, HOTH)KECIHie TUIHeHAaJIbIK MHAESKCTEPIiH KOPCETKIIITEP] KaKCaPBbII, MapOJIOHT
TiH/epiHIH KaObIHY Oenriiepi a3aiiraH.

Tankpuiay. AJNbIHFaH A€PEKTEP ANBIHOAWTHIH OPTOAOHTHUSIIBIK €M/Iey Ke3iH/e aybl3 KybIChl THTHEHACHIHBIH HalllapJiaybl
TEK OpeKeT-KYHEeHIH KOCHIMINIA PETEeHIUIBIK (hakTop OOJybIMEH FaHa €MeC, MAalMEHTTEPIiH JKac epeKIIeliriHe
OaiulaHbICTBl MOTHMBAIMACBIMEH JKOHE YCHIHBICTap/Abl JKyHemi OpbIHIAybIMEH e OalIaHBICTBI EKEHIH KOpCeTeli.
COHIBIKTaH MPOQUIAKTUKAIBIK KYMBIC XKacKa OeifiMenin, KaiiTazaMa OKBITY/IBI, TIC KaFbIH BH3YAIM3aI[UsIIAY I, Killli
KacTarbl Oasaapa aTa-aHaHbIH OAKbIIAYBIH )KHE CTOMATOJIOITHIH TYPaKThl KOCIOM MOHUTOPUHTIH KAMTYHI THIC.
KopbITbiHABI. OPTONOHTHSIBIK €M KaOBUIIAI XKYPreH ManueHTTep e Npo(MIaKTHKAIBIK MapaitapblH THIMIIUIIT jkac
€peKIIIeNriHe XHe aybl3 KybIChl THTHEHACHIH CaKTayFa JeTeH bIHTaJlaHy JeHreiine Tikenei OaitnanpicTsl. Kimi xactars
MAlMEHTTEeP/le aybl3 KybICHl THTHEHACBHIHBIH JKETKUIIKCI3AIri MeH KaOblHY e3repicTepiHiH JaMmy Kaylli JKOFapsbl
OOJIFaH/IBIKTAH, aTa-aHAJIAPBIH KYHACTIKTI OaKpLIaysl epekiie MaHb3abl. JKac epekienikrepine OCHiMIEITeH TACLT
OPTOJOHTHSUIBIK €MAEY KEe3eHIHJEe aybl3 KyBICHI THTHEHACBIHBIH JKaKCapybIHA, TICXKETIHIH YKOHE MapOJIOHTTHIH KaObIHY
aypyJapbeIHBIH AaMy KayIiH TOMEHAETYre MyMKIHAIK Oepei.

Tyitinai ce3nep: OpTONOHTHS, OpeKeT-)Kyie, aybl3 KybIChl TMTHEHACHIHBIH KIMHHUKAIBIK WHIEKCTEpi, aybl3 KYybICHI
TMTHEHAChIHA apHAIIFaH Kypanjap.

Introduction maxillofacial abnormalities with removable
Despite the use of methods and means of and fixed appliances disrupts oral hygiene,
gingivitis and caries prevention in orthodontic increases the incidence of dental caries, and
patients, the prevention of negative changes in may cause periodontal tissue diseases [1].

the organs and tissues of the oral cavity remains However, the most significant consequences
relevant. Numerous studies have shown that for the development of hard tissue and
orthodontic  treatment of dental and periodontal diseases are associated with the
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presence of additional retention points for
plague accumulation in the oral cavity and
difficulties in maintaining proper oral hygiene
[2]. The key etiological factor in the
development of inflammatory periodontal
diseases is dental biofilm [3].

Oral health is an essential aspect of overall
well-being and contributes significantly to
general health [4]. According to the World
Health Organization, good oral health includes
the well-being of the oral cavity and related
tissues and is characterized by the absence of
bleeding gums, xerostomia, tooth loss,
periodontal disease, and other oral conditions

[5,22].
Changes in the human diet during the course of
evolution have led to  significant

transformations in the dentition, the main
consequences of which include shortening of
the jaws and reduction of the third molars. As a
result, various types of abnormalities in tooth
position may occur [6]. In this regard, the use
of braces, which may have both positive and
negative effects, is becoming increasingly
relevant.

Oral health is significantly influenced by the
daily oral hygiene routine at home. If dental
plaque is not removed regularly, it can lead to
gingival and dental diseases [7,8]. The main
objective of personal oral hygiene is to
eliminate microbial accumulation in dental
plaque. This is achieved through mechanical
removal of non-mineralized dental deposits and
chemical control of pathogenic microflora in
the periodontium using a toothbrush,
toothpaste, and special mouthwash solutions
[9].

In the treatment of dental and maxillofacial
abnormalities, fixed and removable orthodontic
appliances are used for an extended period of
time. The structural elements of these
appliances serve as retention points for the
accumulation of soft dental plaque, impede
self-cleaning, make hygienic care more
difficult, and contribute to disruption of the
dynamic balance in hard dental tissues, the
buffering properties of saliva, and metabolic
processes in the oral cavity [10].

After the orthodontic appliance is fixed, the
hygienic condition of the oral cavity may
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deteriorate due to the retention features of
orthodontic  structures.  Dental  plaque
accumulation leads to a strong bacterial effect
on the organs and tissues of the oral cavity. In
addition, orthodontic appliances may cause
mechanical trauma during use, which can
disrupt the dynamic balance of metabolic
processes in hard dental tissues [11].

In this regard, there is a need to use modern
means of primary prevention at the stages of
appliance treatment of orthodontic patients. In
addition, prevention of periodontal diseases in
children with dental and maxillofacial
abnormalities and deformities remains relevant
for improving the quality of orthodontic care.
Objective

To study the attitude of children and
adolescents aged 10 to 18 years undergoing
treatment with braces to oral care and to assess
the quality of hygiene during orthodontic
treatment.

Materials and methods

Orthodontic treatment was performed in 20
children and adolescents aged 10 to 18 years
with dental and maxillofacial abnormalities and
deformities who were treated by an orthodontist
using metal ligature braces. This age group was
selected according to the WHO age criteria,
according to which persons aged 1 to 12 years
are classified as children and those aged 13 to
19 years as adolescents [12,13].

To determine patients’ motivation for oral care,
two groups of patients with dental and
maxillofacial abnormalities were formed
according to age. The first group consisted of
children aged 10-12 years with various
dentition abnormalities, and the second group
included adolescents aged 13-18 years. Both
groups were comparable by sex distribution.
Before treatment, patients underwent standard
hygiene measures with individual selection of
oral care products and methods, and they
received motivational instruction on the
specific oral hygiene requirements during the
use of fixed orthodontic appliances [14].
Before fixation of the braces, patients were
taught the standard method of tooth brushing
and the correct use of special toothbrushes and
interdental brushes. According to the study
recommendations, patients used KazDent
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toothpaste (Patent No. 11864, 31.10.2025,
“Composition of medicinal and preventive
toothpaste™), developed at the Department of
Pharmaceutical and Toxicological Chemistry
of S.D. Asfendiyarov Kazakh National Medical
University, as well as toothbrushes for the care
of braces, single-tuft brushes, and interdental
brushes for cleaning orthodontic appliances
(Figures 1-3). These brushes have a
longitudinal V-shaped groove on the entire

Figure 2 - Use of a sihgé-uft ortho

\J

surface of the bristle field, corresponding in size
to the braces. When using them, horizontal
movements along the braces should prevail.
The longer edge bristles remove plaque in the
direction from the gingiva to the archwire,
while the edge bristles on the opposite side of
the brush head remove plaque from under the
archwire. At the same time, the shorter inner
bristles facilitate effective cleaning of braces
and the orthodontic archwire [20,21].

dontic rush for cleaning bracket areas

Figure 3 - Use of a V-shaped‘drthbdb‘nic toothbrush for cleaning fixed orthodontic appliances
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Using Lugol’s plaque-disclosing solution,
patients were shown the quality of tooth
brushing based on stained areas of the tooth
surface.

Patients were advised to use oral hygiene
products daily and to replace them with new
ones at least once every 3-4 months.
Professional oral hygiene was performed twice
a year.

Before  orthodontic  treatment,  patients
underwent dental sanitation, which included
restoration of carious teeth and treatment of
gingival diseases.

All patients were examined monthly. Oral
hygiene was assessed using the Green-
Vermillion index [15,16], periodontal tissue
condition was evaluated using the PMA index,
and caries intensity was determined using the
DMFT index [17].

Statistical data processing was performed using
non-parametric methods. The Mann-Whitney U
test was used for comparisons between
independent age groups, and the Wilcoxon
signed-rank test was used for within-group
comparisons over time. Differences were
considered statistically significant at p<0.05
[18,19].

Results

In the process of treating children and
adolescents with malocclusion using ligature
braces, deterioration of oral hygiene was
observed in the group of children aged 10-12
years. Despite training and recommendations,
children in this group reported irregular
brushing of teeth and braces using toothbrushes
and interdental brushes (Table 1). Often, they
brushed their teeth only once a day. Interdental
brushes were used only occasionally, most
often before visits to the orthodontist.

Table 1 - Results of clinical oral indicators in patients aged 10-12 years before and after the placement of braces

Age of patients | Examination intervals Green-Vermillion index | PMA, %
10-12 years Before orthodontic treatment 1.8 £0.22* 21.1 £ 1.17*
10-12 years First examination after 1 month 2.37£0.69 60.4 £+ 1.98
10-12 years Examination after 12 months 2.03+0.11%* 573+0.71%*

Note: *statistically significant differences, p<0.05.

Children explained this attitude toward oral
hygiene by the unpleasant and painful nature of
the brushing procedure, fear of disrupting
ligature fixation, and lack of regular
motivation.

In children of the younger group, the intensity
of gingival inflammation was higher, and no
stable positive dynamics were observed during
the year of observation. The intensity of
inflammation increased; the gingiva around the
teeth became swollen, hyperemic, and loose.
The gingival papillae were loose and
hypertrophied in some groups of teeth and bled
easily on contact. Some patients reported pain
while brushing their teeth and eating.

The hygienic condition was different in the
older age group. Adolescents in this group were
aware of the importance of oral hygiene
procedures for achieving the best treatment
results. According to the oral hygiene indicators
and the intensity of gingival inflammation, the
quality of oral care in this group of patients was
much higher.

The clinical index values in the group aged 13-
18 years were higher at the initial examination;
however, after training in hygiene skills and
motivational discussion, the oral hygiene
condition in this group improved significantly,
which is confirmed by the hygiene index
indicators (Table 2).

Table 2 - Results of clinical oral indicators in patients aged 13-18 years before and after the placement of braces

Age of patients | Examination intervals Green-Vermillion index | PMA, %
13-18 years Before orthodontic treatment 0.46 £ 0.58 19.1 £0.47*
13-18 years First examination after 1 month 1.18£0.21%* 14.8+1.24
13-18 years Examination after 12 months 0.38 +0.03* 5.9+0.61

Note: *statistically significant differences, p<0.05.
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Discussion

A similar pattern was observed when assessing
the papillary-marginal-alveolar index (PMA).
In almost all adolescents, only individual teeth
had signs of gingival inflammation, and only
the marginal gingiva was involved in the
chronic inflammatory process. At the same
time, the gingival papillae were tightly attached
to the interdental spaces and had a pale pink
color.

The obtained data confirm that fixed
orthodontic appliances create additional
plaque-retentive areas and increase the

requirements for daily oral care. The greatest
risk was observed in patients aged 10-12 years,
whose hygiene skills and motivation were
insufficient for stable daily control of plaque
accumulation. In this age group, a single
educational intervention was often insufficient,
and active parental supervision was required.
In older adolescents, a more conscious attitude
toward orthodontic treatment and
understanding of the relationship between oral
hygiene and treatment outcomes contributed to
better hygiene indices and lower PMA values
by the end of the observation period. These
findings are consistent with published data
indicating that patient knowledge, motivation,
and behavior are critical components of oral
health management during orthodontic
treatment [7,22].

Conclusion

During orthodontic treatment, children in the
younger age group (10-12 years) had a lower
level of oral hygiene and a higher frequency of
inflammatory changes. This group of patients
was less motivated to provide regular oral care,
which led to plaque accumulation, development
of gingivitis, and an increased risk of dental
caries.

Patients in the older age group (13-18 years)
demonstrated a more responsible attitude
toward hygiene, which helped reduce the risk of
inflammatory periodontal changes. To increase
motivation, it is necessary to involve parents
actively, provide regular dental monitoring, and
use plaque visualization tools.

Preventive hygienic measures should be age-
adapted and include not only individual oral
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hygiene products, but also methods for
reinforcing oral care habits and skills,
especially during the use of fixed orthodontic
appliances.

Practical recommendations

* Before fixation of the orthodontic system,
dental sanitation should be performed, the
initial risk of caries and periodontal
inflammatory diseases should be assessed, and
training with demonstration and plaque
visualization should be provided to the child
and parents.

* Oral hygiene instruction should emphasize the
areas around braces and interdental spaces. The
goal is not only to brush longer, but to reach
areas where plaque is retained. Daily parental
supervision is required in the younger age
group.

» The use of fluoride-containing toothpaste is
recommended as a basic factor for enamel

protection.
* Reducing consumption of sugary drinks and
snacks reduces the risk of enamel

demineralization.

* For patients with poor oral hygiene, additional
fluoride-containing products and regular
monitoring of hygiene indices by the dentist are
recommended, allowing patients to see the
connection between their actions and clinical
results.

Limitations

The study included a limited number of patients
and was conducted in a clinical orthodontic
setting. The results should therefore be
interpreted as preliminary and used primarily to
substantiate the need for age-adapted
preventive support during fixed orthodontic
treatment. Further studies with larger samples
and longer follow-up are needed to confirm the
obtained findings.

Ethics statement

The study was conducted in accordance with
ethical principles for clinical research involving
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