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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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Введение. Несмотря на использование методов и средств профилактики гингивита и кариеса у ортодонтических 

пациентов, проблемы профилактики негативных изменений в органах и тканях рта остаются актуальными. 

Многочисленными исследованиями показано, что при ортодонтическом лечении зубочелюстных аномалий 

съемными и несъемными аппаратами нарушается гигиена рта, возрастает поражаемость зубов кариесом, 

возникают заболевания тканей пародонта. 

Цель исследования. Изучить отношение детей и подростков в возрасте от 10 до 18 лет, получающих лечение 

брекет-системами, к уходу за полостью рта и оценить качество гигиены в процессе ортодонтического лечения. 

Материалы и методы. В исследовании проведено ортодонтическое лечение 20 детей и подростков в возрасте от 

10 до 18 лет с использованием металлических лигатурных брекетов. Пациенты были разделены на две возрастные 

группы для оценки мотивации к уходу за полостью рта. Перед началом лечения они прошли обучение правилам 

гигиены, включая использование специальных щеток, ершиков и лечебно-профилактической зубной пасты. Для 

контроля качества чистки зубов применялась жидкость-индикатор зубного налета, а также регулярно 

проводились профилактические мероприятия и профессиональная гигиена полости рта. Состояние гигиены, 

тканей пародонта и интенсивность кариеса оценивали ежемесячно с помощью индексов Green-Vermillion, PMA 

и КПУ. Полученные данные были обработаны статистическими методами для оценки эффективности 

проведенных мероприятий. 

Результаты. После фиксации брекет-систем состояние гигиены полости рта у детей 10-12 лет ухудшалось из-за 

недостаточного соблюдения рекомендаций по уходу за зубами и брекетами. У пациентов этой группы отмечалось 

увеличение зубного налета и выраженности воспаления десен, сохранявшееся на протяжении всего периода 

наблюдения. В отличие от них подростки 13-18 лет более ответственно относились к гигиене полости рта, что 

привело к улучшению показателей гигиенических индексов и снижению признаков воспаления тканей 

пародонта. 

Обсуждение. Полученные данные показывают, что ухудшение гигиены полости рта при несъемном 

ортодонтическом лечении связано не только с наличием брекет-системы как дополнительного ретенционного 

фактора, но и с возрастной мотивацией пациентов и регулярностью выполнения рекомендаций. Поэтому 

профилактическая работа должна быть дифференцирована по возрасту и включать повторное обучение, 

визуализацию зубного налета, участие родителей у детей младшего возраста и регулярный профессиональный 

контроль. 

Заключение. Эффективность профилактических мероприятий у пациентов, проходящих ортодонтическое 

лечение, во многом зависит от возраста и уровня мотивации к уходу за полостью рта. Наиболее высокий риск 

неудовлетворительной гигиены и воспалительных изменений наблюдается у детей младшего возраста, что 

требует обязательного участия родителей в контроле гигиенических навыков. Возрастно-адаптированный 

подход способствует улучшению гигиены полости рта, снижению риска кариеса и воспалительных заболеваний 

пародонта в период ортодонтического лечения. 

Ключевые слова: ортодонтия, брекет-система, клинические индексы гигиены полости рта, предметы гигиены 

полости рта. 
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Кіріспе. Ортодонтиялық пациенттерде гингивит пен тісжегінің алдын алу әдістері мен құралдарының 

қолданылуына қарамастан, ауыз қуысы ағзалары мен тіндеріндегі жағымсыз өзгерістердің профилактикасы 

мәселесі өзекті болып қала береді. Көптеген зерттеулер көрсеткендей, тіс-жақ аномалияларын алынбалы және 

алынбайтын ортодонтиялық аппараттармен емдеу кезінде ауыз қуысы гигиенасы бұзылып, тістердің тісжегімен 

зақымдану жиілігі артып, пародонт тіндерінің аурулары дамиды. 

Зерттеудің мақсаты. Брекет-жүйелермен ем қабылдап жүрген 10-18 жас аралығындағы балалар мен 

жасөспірімдердің ауыз қуысына күтім жасауға деген көзқарасын зерттеу және ортодонтиялық емдеу барысында 

ауыз қуысы гигиенасының сапасын бағалау. 

Материалдар мен әдістер. Зерттеуге 10-18 жас аралығындағы 20 бала мен жасөспірім қатысып, оларға металл 

лигатуралы брекет-жүйелерді қолдана отырып ортодонтиялық ем жүргізілді. Пациенттер ауыз қуысы гигиенасын 

сақтауға деген ынтасын бағалау мақсатында екі жас тобына бөлінді. Ем басталғанға дейін барлық қатысушыларға 

арнайы ортодонтиялық тіс щеткаларын, тісаралық ершиктерді және емдік-профилактикалық тіс пастасын дұрыс 

қолдану бойынша ауыз қуысы гигиенасына оқыту жүргізілді. Тістерді тазалау сапасын бағалау үшін тіс қағын 

анықтайтын индикаторлық ерітінді қолданылып, тұрақты профилактикалық шаралар мен кәсіби ауыз қуысы 

гигиенасы жүргізілді. Ауыз қуысы гигиенасының жағдайы, пародонт тіндерінің күйі және тісжегінің 

қарқындылығы ай сайын Green-Vermillion, PMA және КПУ индекстері арқылы бағаланды. Алынған мәліметтер 

жүргізілген профилактикалық шаралардың тиімділігін анықтау мақсатында статистикалық өңдеуден өткізілді. 

Нәтижелер. Брекет-жүйелер бекітілгеннен кейін 10-12 жастағы балаларда ауыз қуысы гигиенасының жағдайы 

тістер мен брекеттерді күту жөніндегі ұсыныстарды жеткіліксіз орындау салдарынан нашарлағаны анықталды. 

Осы топтағы пациенттерде тіс қағының жиналуы артып, қызыл иек қабынуының айқындылығы жоғарылаған 

және бұл өзгерістер бақылау кезеңі бойы сақталған. Ал 13-18 жастағы жасөспірімдер ауыз қуысы гигиенасына 

анағұрлым жауапкершілікпен қарап, нәтижесінде гигиеналық индекстердің көрсеткіштері жақсарып, пародонт 

тіндерінің қабыну белгілері азайған. 

Талқылау. Алынған деректер алынбайтын ортодонтиялық емдеу кезінде ауыз қуысы гигиенасының нашарлауы 

тек брекет-жүйенің қосымша ретенциялық фактор болуымен ғана емес, пациенттердің жас ерекшелігіне 

байланысты мотивациясымен және ұсыныстарды жүйелі орындауымен де байланысты екенін көрсетеді. 

Сондықтан профилактикалық жұмыс жасқа бейімделіп, қайталама оқытуды, тіс қағын визуализациялауды, кіші 

жастағы балаларда ата-ананың бақылауын және стоматологтың тұрақты кәсіби мониторингін қамтуы тиіс. 

Қорытынды. Ортодонтиялық ем қабылдап жүрген пациенттерде профилактикалық шаралардың тиімділігі жас 

ерекшелігіне және ауыз қуысы гигиенасын сақтауға деген ынталану деңгейіне тікелей байланысты. Кіші жастағы 

пациенттерде ауыз қуысы гигиенасының жеткіліксіздігі мен қабыну өзгерістерінің даму қаупі жоғары 

болғандықтан, ата-аналардың күнделікті бақылауы ерекше маңызды. Жас ерекшеліктеріне бейімделген тәсіл 

ортодонтиялық емдеу кезеңінде ауыз қуысы гигиенасының жақсаруына, тісжегінің және пародонттың қабыну 

ауруларының даму қаупін төмендетуге мүмкіндік береді. 

Түйінді сөздер: ортодонтия, брекет-жүйе, ауыз қуысы гигиенасының клиникалық индекстері, ауыз қуысы 

гигиенасына арналған құралдар. 

 

Introduction 
Despite the use of methods and means of 

gingivitis and caries prevention in orthodontic 

patients, the prevention of negative changes in 

the organs and tissues of the oral cavity remains 

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 dental caries, and 

may cause periodontal tissue diseases [1]. 

However, the most significant consequences 

for the development of hard tissue and 

periodontal diseases are associated with the 
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presence of additional retention points for 

plaque 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 

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 

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]. 

 

 
Figure 1 - Use of an interdental brush for cleaning around brackets and the orthodontic archwire 

 

 
Figure 2 - Use of a single-tuft orthodontic brush for cleaning bracket areas 

 

 
Figure 3 - Use of a V-shaped orthodontic 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* 57.3 ± 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 

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 

children and adolescents. Written informed 

consent for participation and publication of 

anonymized clinical images was obtained from 

parents or legal representatives. Clinical images 

are cropped and do not contain identifiable 

facial features. 
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