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Is oral hygiene performed by caregivers of children and adolescents with

cerebral palsy effective?

A realizacdo da higiene oral realizada por cuidadores de criangas e adolescentes com paralisia
cerebral é eficaz?

¢ Es eficaz la higiene bucal que realizan los cuidadores de nifios y adolescentes con paralisis

cerebral?
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Abstract

Objective: To evaluate the effectiveness of oral hygiene performed by caregivers of children and adolescents with
cerebral palsy (CP) during the moments before and after three months of oral health instructions. Methods: In a
longitudinal study, 102 participants were joined in two groups: G1 (n=51) composed of children and adolescents
(C/A) with CP and G2 (n=51), composed of their caregivers. Sociodemographic and oral hygiene habits were
collected and evaluated using the Visible Plaque Index (VPI) and Gingival Bleeding Index (GBI), before and after
oral hygiene orientation. The Qui-Squared, ANOVA 1, and tStudent tests were applied. P < 0,05. Results: The C/A
group with pattern clinical CP tetraparesis, diparesis and hemiparesis were homogeneous in terms of gender (P =
0,07), however differed in age (P < 0,05), the youngest being diparetic. No difference was observed when comparing
VPI and GBI before and after instructions in oral health for the three clinical types (P> 0,05). However, a reduction in
the VPI and GBI indexes (P < 0,05) before and after, in each of the three clinical patterns. Most of the caregivers were
female, married, with a high school degree, and they performed oral hygiene three times per day. The caregivers
presented significant drops in VPI and GBI after receiving oral hygiene instructions. (P < 0,05). Conclusion: Oral
hygiene instruction is fundamental for the caregivers of children and adolescents with cerebral palsy since it is an
effective form of controlling health problems.

Keywords: Oral health; Cerebral palsy; Caregivers; Oral hygiene.

Resumo

Obijetivo: Avaliar a efetividade da higiene oral realizada por cuidadores de criancas e adolescentes com paralisia
cerebral (PC) antes e apés trés meses de instrugGes em salde bucal. Métodos: Em estudo longitudinal prospectivo,
102 participantes foram reunidos em dois grupos: G1 (n=51) criancas e adolescentes (C/A) com PC; G2 (n=51) seus
cuidadores. Foram coletados dados sociodemograficos e habitos de higiene bucal, avaliados pelos indices de placa
visivel (IPV) e de sangramento gengival (ISG), antes e ap6s orientagdes de higiene oral. Foram empregados os testes
do Qui-quadrado, teste ANOVA 1 critério e Teste t Student. P < 0,05. Resultados: Os grupos das C/A com PC padrédo
clinico tetraparesia, diparesia e hemiparesia eram homogéneos quanto ao sexo (P = 0,07), porém diferiram quanto a
idade (P < 0,05), sendo os diparéticos mais jovens. N&o foi observada diferenga na comparacdo do IPV e ISG antes e
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apos instruces em saude bucal para os trés tipos clinicos (P> 0,05). Entretanto, pode-se observar reducdo nos indices
IPV e ISG (P < 0,05) antes e ap06s, nos trés padrdes clinicos. A maioria dos cuidadores era do sexo feminino, casada,
ensino médio completo e realizavam higiene bucal trés vezes ao dia. Os cuidadores apresentaram reducéo significante
do IPV e ISG ap6s instrucdes de higiene oral (P < 0,05). Conclusdo: E fundamental a instrucio de higiene oral aos
cuidadores de criangas e adolescentes com paralisia cerebral, pois esta é uma forma eficaz para o controle dos agravos
a saude.

Palavras-chave: Paralisia cerebral; Higiene bucal; Cuidadores; Satde bucal.

Resumen

Objetivo: Evaluar la efectividad de la higiene bucal que realizan los cuidadores de nifios y adolescentes con paralisis
cerebral (PC) antes y después de tres meses de instrucciones en salud bucal. Métodos: En un estudio longitudinal
prospectivo, 102 participantes fueron divididos en dos grupos: G1 (n = 51) nifios y adolescentes (N / A) con PC; G2
(n = 51) sus cuidadores. Se recogieron datos sociodemograficos y habitos de higiene bucal, evaluados mediante
indices de placa visible (IPV) y sangrado gingival (ISG), antes y después de las pautas de higiene bucal. Se utilizé la
prueba de Chi-cuadrado, la prueba de criterio ANOVA 1y la prueba de la t de Student. P <0,05. Resultados: Los
grupos de N / A con patrén clinico PC tetraparesia, diparesia y hemiparesia fueron homogéneos en cuanto al sexo (P =
0,07), pero difirieron en cuanto a la edad (P <0,05), siendo el diparesia mas joven. No se observaron diferencias al
comparar IPV e ISG antes y después de las instrucciones en salud bucal para los tres tipos clinicos (P> 0.05). Sin
embargo, se puede observar una reduccion en los indices IPV e ISG (P <0.05) antes y después, en los tres patrones
clinicos. Los cuidadores mostraron una reduccion significativa en IPV e I1SG después de las instrucciones de higiene
bucal (P <0.05). Conclusidn: La instruccion en higiene bucal para los cuidadores de nifios y adolescentes con paralisis
cerebral es fundamental, ya que es una forma eficaz de controlar los problemas de salud.

Palabras clave: Pardlisis cerebral; Higiene bucal; Cuidadores; Salud bucal.

1. Introduction

Dentistry currently has become more accessible to a significant percentage of the Brazilian population. However,
when it comes to awareness of oral hygiene, access to information is not yet so widespread, causing an impact on the
individual's quality of life (Naseem et al., 2016). We know that oral health can contribute to health improvement generally,
self-esteem and social integration (Grecu et al., 2019).

When it comes to individuals with physical handicaps, the caregiver has a fundamental role, since the majority can be
directly dependent on the caregiver for their oral care and health, who therefore assume an essential role in the lives of these
people (Petersen, 2003). For this reason, it is important for these caregivers to have knowledge and awareness of the preventive
practices of ideal oral health maintenance for these individuals under their care (DeMattei, Allen, & Goss, 2012; Petersen,
2003).

Recent studies have shown that the periodontal illness is one of the most prevalent oral illnesses, especially in
populations with worse socioeconomic indicators, such as income and education, a condition that is also confirmed in Brazil
(Chatas et al., 2015; Chi, 2018). It results from the inflammatory pathological state initiated in response to the accumulation of
biofilm, considered the primary etiological factor of the disease (Pini, Fréhlich, & Rigo, 2016). Periodontitis is characterized
by the loss of progressive insertion, including destruction of periodontal ligament and of the alveolar bone support with
consequent formation of a periodontal pocket, which occurs due to microbial accumulation modulated by a series of
environmental, local and systemic factors (Kumar et al., 2003). Gingivitis can be evaluated from the Gingival Bleeding Index
(GBI) post-probing and biofilm evidencing, while measurement of the depth of periodontal pockets has been used as an
indicator of periodontitis (Chi, 2018; Dos Santos & Nogueira, 2005; Koman, Smith, & Shilt, 2004; Longo & Hankins, 2009;
Oskoui, Coutinho, Dykeman, Jetté, & Pringsheim, 2013; Rosenbaum et al., 2007).

Cerebral Palsy (CP) includes a group of developmental disorders related to movement and posture, causing limitations
to daily activities (Longo & Hankins, 2009; Oskoui et al., 2013). It is the main factor of physical disability in childhood
(Santos, Ferreira, Mendes, & de Oliveira Guaré, 2014).
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Motor damage is the fundamental alteration, however comorbidities such as neurological and orthopedic alterations,
behavioral disturbances and proprioception and musculoskeletal impairment are observed (Cardoso et al., 2014; DU, McGrath,
Yiu, & King, 2010). Clinical CP patterns of the spastic type include tetraparesis, diparesis and hemiparesis (Vitrikas, Dalton,
& Breish, 2020). The presence of primitive oral reflexes such as the bite, contributes negatively to the execution of oral
hygiene and use of dental floss (Rodrigues dos Santos, Masiero, Novo, & Simionato, 2003). The continuous use of
antiepileptic medication, reduction of salivary flow and the buffering capacity of saliva, associated with higher values of
salivary osmolarity, increase the risk of caries and periodontal diseases in these individuals (Highfield, 2009; Rodrigues dos
Santos et al., 2003).

The accumulation of biofilm is a determining factor in the development of caries and periodontal diseases. And
knowing that children and adolescents with CP have difficulty in performing oral hygiene, this group is considered vulnerable
to oral diseases (Aburahma, Mhanna, Al-Mousa, Al-Nusair, & Al Habashneh, 2021).

Knowing the importance of caregivers in the trajectory of these children and adolescents to adulthood, it is necessary
for the dental professional to exercise the role of educator in oral health through instruction to caregivers of these people.
Therefore, the aim of this study was to evaluate the effectiveness of oral hygiene performed by caregivers of children and
adolescents with CP in the moments before and after three months of instructions in oral health. The study hypothesis was that
children and adolescents with CP need support from their caregivers to perform oral hygiene to reduce the periodontal
inflammatory process.

2. Methodology
Ethical Aspects

This study was approved by the Ethics in Research Committee at Universidade Cruzeiro do Sul - Platform Brazil, S&o
Paulo, SP, number 3.272.539 according to resolution 466/2012 of the Ministry of Health. The Informed Consent Form was

obtained from the caregivers of each participant, after they received information about the study.

Study Design

A prospective longitudinal study was carried out with children and adolescents diagnosed with CP who received
dental treatment at the clinic of the Dentistry for Special Patients course of the Dentistry course at Cruzeiro do Sul University,
S&o Paulo, Brazil at the time of data collection.

Participants

Sixty children and adolescents with CP and their caregivers were invited to participate in this study. Data was
collected between April and December 2019. Data collection was carried out after the legal guardian and the minor signed the
Informed Consent Form after they were informed about the study. Children and adolescents with a medical diagnosis of CP,
aged between 3 and 15 years, and both genders were included. Non-collaborating children and adolescents and those whose
caregivers were not available to accompany the participant to all consultations during the 3 months of the study were excluded.

Data related to sex, age and CP clinical pattern (tetraparesis, diparesis, hemiparesis) were collected from the
participants' medical records.

Initially, caregivers received instructions on how to perform the oral hygiene of the children after biofilm detection, in
order to facilitate the visualization of the places that required greater attention during the performance of oral hygiene. This

method of health education is considered motivational. Next, the caregivers were trained in skills and proposed adaptations of
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brushes and mouth openers, to reduce the risk of bite caused by the bite reflex and/or behavioral change, providing access to
the entire oral cavity. Use of dental floss with thickened brush stems and handles was recommended.

Clinical evaluations were performed by a single calibrated examiner. These included the Visible Plaque Index (VPI)
(O'Leary, Drake, & Naylor, 1972) and the Gingival Bleeding Index (GBI) (Chapple et al., 2018), using a flat mouth mirror,
North Carolina Universal Periodontal Probe 15mm and Eviplac Eviplac Vial - Biodynamic 10ml.

After three months, reassessments were carried out to verify the effectiveness of the oral health instructions received.

The findings in both moments were recorded in each participant's individual form.

Visible Plaque Index (O'Leary et al., 1972).

The O'Leary plaque index (O'Leary et al., 1972) consists of the plaque control record (Plaque Control Record)
expressed as a percentage, based on the presence of plaque on the mesial, distal, buccal and lingual dental surfaces /palatinate.
This index was performed with the aid of a microbrush, depositing the evidencing liquid on the dental surface. The calculation
was performed by dividing the number of surfaces with plaque by the total number of surfaces examined. An index of up to

20% of surfaces with plaque is considered acceptable.

Gingival bleeding index (Chapple et al., 2018).

The first clinical sign of the presence of changes in the physiology of the gingival tissue is bleeding, whether caused
by probing and/or spontaneous. Bleeding is classified within risk factors, as an indicator of the presence of the disease, not its
severity (Chapple et al., 2018). Among the various parameters used to assess the presence or absence of the disease and its
response to some type of therapy, is bleeding by probing, used in several studies(Chapple et al., 2018).

The evaluation of the GBI was performed using a 15mm North Carolina universal periodontal probe that was gently
passed over the gingival margin of all teeth, at an approximate position of 45°-60° in relation to the long axis of the tooth,
having as reference unit the distobuccal papilla, the buccal margin, the mesiobuccal papilla and the lingual/palatal margin.
Partially erupted teeth and residual roots were excluded without replacement. The index was calculated by the percentage of
the sum of the individual values of each tooth, divided by the number of faces examined. After the initial assessment, the

participants and their caregivers received individual dental treatment, that is, according to the needs of each one.

Statistical Analysis
Chi-square tests were used to compare categorical variables, 1-way ANOVA test for continuous variables and paired

Student t test to compare values before and after. The significance value was set at P < 0.05.

3. Results

The final sample consisted of 102 people divided into 2 groups: Group 1 (G1) composed of 51 children and
adolescents with CP, and Group 2 (G2) of 51 caregivers of children and adolescents with CP. Nine people with CP were
excluded due to uncooperative behavior during the clinical examination.

Children and adolescents with CP were divided into 3 groups, according to the clinical pattern of tetraparesis,

diparesis or hemiparesis (Table 1).
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Table 1. Description of subjects with cerebral palsy according to clinical pattern, gender, age, Visible

Plaque Index and Gingival Bleeding Index.

Variables Tetraparesis Diparesis Hemiparesis Total P
(mean = SD) G1 (n=31) G2 (n=16) G3 (n=4) (n=51) Value
Gender
Female 14 (45,2%) 3 (18,8%) 3 (75%) 20 (39,2%) 0,07
Male 17 (54,8%) 13 (81,2%) 1 (25%) 31 (60,8%)
Age 10,3152 A 5,8+3,9B 13,573 A 9,145,7 <0,05*
VPI (initial) 30,4+14,2 Aa 28,2+5,7 Aa 40,3+ 20,2Aa 24,1+14.6 0,0889
VPI (final) 19,1£17,1 Ab 18,8+15,6 Ab 14,0+10,14Ab
+
(0,015) (0,059) (0,0027) 19,1+19.1 06727
GBI (initial) 19,6+19,1 Aa 14,1+13.0 Aa 26,25+27,6 Aa 21,0£18,7 0,5340
GBI (final) 8,07+14,10 Ab 7,7£13,2 Ab 8,50+10,63 Ab
+
(0,0001) (0,016) (0,069) 16,6+20,1 0.9955

Mean values + standard deviation or percentage (%); P values with significance* fixed at P < 0.05. Chi-square test and ANOVA 1 criterion.
Different letters show a statistically significant difference (P<0.05), Uppercase letters compare values horizontally and lowercase letters
vertically. Abbreviations: VVPI: Visible Plaque Index, GBI: Gingival Bleeding Index. Source: Authors.

The groups were homogeneous in terms of sex (P = 0.07) but differed in terms of age (P < 0.05), with children and
adolescents with clinical pattern diparesis being significantly younger.

Comparison of the PVI and the initial and final GBI between the clinical patterns of children and adolescents with CP
showed no significant difference (P > 0.05). However, it can be observed that when comparing the initial and final values
within each clinical pattern group, there was a significant reduction (P < 0.05) for PVI and GBI (Table 1).

In Table 2, data referring to caregivers of children and adolescents with CP is presented. It can be observed that most
caregivers were female, married, with high school education, and performed oral hygiene 3 times a day. Most did not use

dental floss.
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Table 2. Sociodemographic data and oral hygiene habits collected from caregivers of individuals with

cerebral palsy in the initial assessment.

. Caregivers
Variables (n=51)
Gender

Female 48 (94,1%)

Male 3(5,8%)
Age 40,7+6,9
Marital status

Single 18 (32,2%)

Married 25 (48,01%)

Divorced 8 (15,6%)
Education level

Unlettered 0

Incomplete elementary school 1(1,9%)

Complete primary education 5 (9,8%)

Incomplete high school 9 (17,6%)

Complete high school 25 (49%)

Technical education 4 (7,8%)

Incomplete higher education 2 (3,9%)

Complete higher education 5 (9,8%)
Number of brushes per day

None 0

Once 0

Twice 16 (31,3%)

Three times 35 (68,2%)
Flossing

Use 24 (47%)

Don’t use 27 (52,9%)
Mouthwash

Use 26 (50,9%)
Don’t use 25 (49%)

Source: Authors.

Table 3 shows the initial and final VPI and GBI values for caregivers of children and adolescents with CP. It can be

seen that caregivers showed a significant reduction in VPI and GBI after oral health education (P < 0.05).

Table 3. Visible Plaque Index and Gingival Bleeding Index values before and after guidance of

caregivers of subjects with CP

. Caregivers Caregivers
Variables (n=51) (n=51) P Value
Before After
VPI 42,4+18,7 23,6+16,7 0,0001*
GBI 23,5+21,2 9,69+2,4 0,0001*

Abbreviations: VPI: Visible Plaque Index, GBI: Gingival Bleeding Index. Source: Authors.

4. Discussion

This study reflects the important role of dentists working with caregivers of children and adolescents with CP, since
there was a reduction in the values of visible plaque and gingival bleeding indices, with the application of the motivational
method.

There are numerous difficulties faced by caregivers of children and adolescents with spastic CP in performing oral
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hygiene. These are related to increased masticatory muscle tone (M. T. B. R. Santos et al., 2017), the presence of biting and
vomiting reflexes (Dos Santos & Nogueira, 2005), restriction in mouth opening amplitude (M. T. B. R. Santos et al., 2017),
feeding through a nasogastric tube, gastrostomy, (Cardona-Soria et al., 2020) and pasty diet due to the impairment of oral
motricity (Rosenbaum et al., 2007). We must add the presence of malocclusions (Yogi, Alves, Guedes, & Ciamponi, 2018) and
the continuous use of medications, such as antiepileptics, which lead to a reduction in salivary flow, contributing to the
development of oral diseases (Ferreira, Mayer, Kawamoto, & Santos, 2019). Thus, maintaining oral health is a daily and
extremely important challenge. Motivating the caregiver, as well as giving them tools to overcome the difficulties faced,
resulted in the success observed in this study (Altun et al., 2010).

The best way to overcome the difficulties of lack of access to dental care for Special Needs Patients (SNP), is to make
their caregivers aware of the impact that the benefits of oral health can have on their quality of life (DeMattei et al., 2012).
However, it is necessary that the caregiver also know the importance of maintaining their own oral health (Grecu et al., 2019).
Dentistry for SNP alerts caregivers and care providers about the importance of adopting measures to promote health,
preventive and curative activities, with the interaction of patients with the professional and family being essential for the
success of dental treatment (Grecu et al., 2019; Naseem et al., 2016). Dental appointments should start early, with periodic
return according to the risk of the disease, making children and adolescents with disabilities familiar with the office
environment, with the dental professional and with the dental treatment itself (Jan & Jan, 2016).

In developed countries, there was a reduction in the prevalence of CP, from 1.99 to 1.77 per 1,000 live births. In
developing countries, such as Brazil, the estimated prevalence is much higher, increasing to 7 per thousand live births (Brasil,
2014; Sellier et al., 2016).

Regarding movement disorder, subjects with CP are classified into three types: spastic (characterized by increased
muscle tone), dyskinetic (characterized by the presence of involuntary movement) and ataxic (due to changes in motor
coordination and balance). The spastic type is the most prevalent, corresponding to approximately 70% of cases. The clinical
patterns of the spastic type are hemiparesis, diparesis and tetraparesis (the most prevalent) (Sellier et al., 2016). The male
subjects in this study were more numerous when compared to females, as reported in the literature (Romeo et al., 2016). This
fact may be related to sexual dimorphism represented by a greater number of folds on the cortical surface for females. This
genetic polymorphism predisposes men to develop spastic tetraparesis (Romeo et al., 2016).

Maternal respiratory and genitourinary infections emphasize the role of the maternal inflammatory environment in the
pathogenesis of CP (Bear & Wu, 2016). Premature births are related to the presence of high inflammatory levels in the
umbilical cord, amniotic fluid and fetal blood, causing white matter damage and neurological disorders (CP), resulting in
delayed neuropsychomotor development. Prematurity is related to severe inflammation (Carlo et al., 2011; Dammann &
O'Shea, 2008; Malaeb & Dammann, 2009) and the presence of high levels of the cytokines TNF-a, IFN-gamma, IL-1, IL-6
and IL-18, which are associated with lifelong repercussions. The presence of gingivitis in subjects with CP contributes to the
imbalance of inflammatory cytokines, interfering with the response of the inflammatory process and the modulation of other
immunological mechanisms (Kuban et al., 2017). A previous study by our research group performed mechanical periodontal
treatment in subjects with CP and obtained a significant reduction in salivary levels of the cytokines TNF-a, IL-1f, IL-6 and
IL-8 (Yoshida et al., 2019). Thus, it is necessary to act effectively in reducing the periodontal inflammatory process, since this
condition is a risk for the development of other diseases such as diabetes mellitus, coronary heart disease and stroke (Beck,
Moss, Morelli, & Offenbacher, 2018).

Some medications used by children and adolescents with CP can reduce salivary flow and salivary protein production.
These proteins are responsible for important functions, such as lubrication, antimicrobial action, enamel remineralization,
buffer solution, and wound healing, among others. Changes in the production of these proteins can cause numerous problems,
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such as dryness of the oral mucosa, fungal infections (such as candidiasis), nonspecific gingivitis, dental erosion, enamel
demineralization, increased plaque accumulation, difficulty chewing and swallowing, halitosis, among others (Plemons, Al-
Hashimi, Marek, & Affairs, 2014). The damage caused by the reduction in salivary flow can be minimized by offering a small
amount of liquid throughout the day, using artificial saliva and also performing, as a preventive measure, the topical
application of fluoride by the dentist (Plemons et al., 2014).

Some studies report that caregivers of children and adolescents with CP suffer from higher stress levels due to the
high demand for daily activities, making them dedicate themselves almost exclusively to the patient's care (Kim & Kim, 2019;
Vadivelan, Sekar, Sruthi, & Gopichandran, 2020). This stress worsens their quality of life and care, reflecting on their poor
oral hygiene.

The caregivers in this study were instructed on the need to adopt preventive measures to control plaque and reduce the
risk of the disease (Kallio, 2001). The resources used in performing oral hygiene, proposed in this study, greatly contributed to
the reduction of plaque and gingival bleeding indices, demonstrating the effectiveness of the motivational method.

Thus, the expansion of the caregiver's knowledge in oral health and the mechanical and mechanical/chemical control
program for bacterial plague performed in this study, demonstrated the ability to improve the oral health of caregivers and of
those in their care (Holtzman, Atchison, Macek, & Markovic, 2017), in addition it made them multipliers of this practice (Shah
et al., 2017), since after the guidelines and adaptations, a significant reduction in the VPl and GBI was observed, both in
children and adolescents with CP, and their caregivers (Carlo et al., 2011).

There are still many challenges that need to be overcome when dealing with children and adolescents with CP in the
dental office environment. These are related to fear of the unknown, changes in behavior related to communication difficulties,
painful memories of previous treatments and instability in positioning in the dental chair, which could be minimized in routine
dental care (Kallio, 2001).

The presence of the dentist in the multidisciplinary team dedicated to the prevention and maintenance of the quality of

life related to the oral health of children and adolescents with CP is of fundamental importance (Tomita & Fagote, 1999).

5. Conclusion
Oral hygiene instruction as a method of health promotion proved to be effective in controlling visible plaque and
gingival bleeding for children and adolescents with cerebral palsy and their caregivers. Long-term studies are needed to assess

caregivers' adherence to preventive practices and measures taken over time.
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