
Page 1/14

Association Between Oral Diseases And Sociodemographic
Variables In Children And Adolescents With Cancer
Deise Berger Velten  (  deisebv82@gmail.com )

Federal University of Espírito Santo https://orcid.org/0000-0002-8750-0782
Eliana Zandonade 

Universidade Federal do Espírito Santo
Maria Helena Monteiro de Barros Miotto 

Universidade Federal do Espírito Santo

Research article

Keywords: Oral Health, Child, Medical, Oncology

Posted Date: February 21st, 2020

DOI: https://doi.org/10.21203/rs.2.24197/v1

License:   This work is licensed under a Creative Commons Attribution 4.0 International License.   Read Full License

https://doi.org/10.21203/rs.2.24197/v1
mailto:deisebv82@gmail.com
https://orcid.org/0000-0002-8750-0782
https://doi.org/10.21203/rs.2.24197/v1
https://creativecommons.org/licenses/by/4.0/


Page 2/14

Abstract
Objective

To evaluate the association between sociodemographic variables and oral diseases in children and adolescents with
cancer receiving treatment at the “Nossa Senhora da Glória” State Children Hospital (HEINSG) - Vitória - ES.

Method

This is a cross-sectional study, in which 51 subjects were evaluated before or three days after the start of chemotherapy
from April 2013 to April 2014.

Results

When the study participants were examined the prevalence of dental caries was 25.4%, xerostomia presented with a
frequency of 31%. Other diseases were also observed at lower frequency, such as mucositis, candidiasis and thrush. Caries
was signi�cantly associated with poor oral hygiene (OR: 0,114; p - 0.016) and low maternal schooling (OR: 0,188; p -
0.021).

Conclusion

Some subjects had oral disease before starting chemotherapy; therefore, they were more likely of developing oral
manifestations during treatment. The participation of the dental surgeon in the multidisciplinary team of cancer treatment
is important to evaluate the oral health status of individuals before and during treatment, thus developing an appropriate
treatment plan to prevent or reduce the occurrence of oral manifestations during therapy.

Clinical Relevance

This study showed and rea�rmed the importance of an evaluation of the oral condition prior to chemotherapy treatment
and also the need for a dental surgeon in the team of professionals who accompany cancer patients to treat caries lesions
and remove foci of infection, preventing thus the appearance of oral manifestations that may delay chemotherapy,
generating unnecessary suffering for these patients.

Introduction
Oral diseases are currently a major public health problem, not only due to their high prevalence, but also to their impact on
individual and collective levels in terms of pain, discomfort, functional and social limitations, which ultimately affects
quality of life of individuals 1.

Child cancer presents peculiar histopathological features. Therefore, it should be studied separately from diseases that
affect adults, especially with regard to clinical behavior 2,3.

In Brazil and worldwide, child cancer is considered a public health problem due to the high mortality rate, the high �nancial
cost of detection, diagnosis and treatment, as well as the wasted economic resources resulting from reduction of human
labor potential 4.

The percentage of pediatric tumors observed in Brazilian population-based cancer records (RCBP) is close to 3%. For Brazil,
according to 2014 estimates also valid for 2015, there will be about 11,840 new cases of cancer in children and
adolescents up to the age of 19 3.
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There are three main forms of treatment today for cancer: surgery, chemotherapy and radiotherapy. Surgery is an isolated
procedure for malignant tissue and chemotherapy and radiotherapy cause the destruction of rapidly multiplying cells 5;
however, they do not differentiate neoplastic cells from normal cells that also multiply rapidly, such as those of the oral
mucosa 6,7.

There may be clinically important side effects in the oral cavity of patients undergoing antineoplastic treatment, such as
mucositis, xerostomia 8, gingivitis, candidiasis, dental caries, cellulitis and mucosal eruptions 9.

Dentistry based on health promotion directed to a speci�c child population, such as patients with malignant neoplasia,
plays an indispensable role in the restoration of general health and, consequently, the quality of life of these children 1.

The clinical examination of pediatric oncology patients should be performed by dental professionals as soon as they have
their disease diagnosed, so that the dental treatment is performed before the oncologic treatment, since these
professionals play a fundamental role in the control and treatment of oral cavity alterations resulting from the
antineoplastic treatment 10. Thus, the aim of this study was to evaluate the existence of associations between oral
diseases and sociodemographic variables in children and adolescents diagnosed with cancer undergoing chemotherapy
treatment at HEINSG in the city of Vitória - ES.

Methods
This cross-sectional study was conducted at HEINSG, with all patients being covered by SUS and is the only reference
center of the state public system for oncology treatment for children and adolescents. Children and adolescents up to the
age of 18 years and 364 days, who received the �rst diagnosis of malignant neoplasia, who underwent chemotherapy
treatment between April 2013 and April 2014, were selected to participate in the study. In this study, individuals aged 10–
18 years were considered adolescents as de�ned by the World Health Organization (WHO), which considers adolescence
as the period in which subjects are aged 10–19 years.

Individuals were approached when they received the cancer diagnosis or up to 3 days after starting chemotherapy.

The standardized interview method was used for the application of semistructured scripts during the approach of
individuals and / or caregivers to obtain information about sociodemographic characteristics.

Information regarding the diagnosis and type of therapy indicated for each individual was collected in the patients' records.

After the conclusion of the interview, individuals were submitted to a clinical examination to collect information about the
oral condition. Dental caries, gingivitis, xerostomia, mucositis, oral candidiasis, herpes simplex and canker sores were
evaluated.

Visual clinical examination was performed by a trained dental professional who was a researcher at the HEINSG facilities.
Standardization was established to perform the clinical examination respecting the individuals’ conditions, the physical
location, the environmental conditions, the diagnostic criteria and the recording of the exam data 11.

Dental caries examination was performed according to criteria of the National Oral Health Survey in Brazil with some
modi�cations due to the speci�city of the target public. The different dental spaces, both in the case of deciduous and
permanent teeth, were approached from one to the other systematically starting from the upper arch (tooth 18 up to 28, 55
to 65), followed by the lower arch (tooth 38 up to 48; 75 to 85). A dental element was considered present in the oral cavity
when it presented any visible part, even if a small part of its crown. In cases where permanent and deciduous teeth occupy
the same space, only the condition of the permanent tooth was recorded 11.
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The following codes were used to diagnose dental caries: letters to characterize deciduous teeth and numbers for
permanent teeth:

- Code A or 0 - healthy tooth - there is no evidence of caries. Early stages of the disease are not taken into account.
- Code B or 1 - decayed tooth - Dental caries evident in dentin, or dentin and pulp. Stains present in grooves and �ssures
and smaller cavities present in enamel and dentin were disregarded. Teeth restored, but with caries in�ltration.
- Code C or 2 - restored tooth but with caries - there are one or more restorations and at the same time one or more areas are
decayed. There is no distinction between primary and secondary caries 13.

The diagnosis of xerostomia was made by means of a test that consisted of measuring the saliva produced, without
stimulus, for one minute, in a millimeter plastic container (0 to 3 ml). The amount of saliva commonly secreted by people
without stimuli is 0.3 ml / min, if secretion less than or equal to 0.1 ml / min occurs, it is characterized as hyposalivation
12.

When measurement of less than 0.3 ml / min of saliva in the sialometric test was obtained, and in addition symptoms
described in any of the severity degrees of the scale used to quantify xerostomia as an adverse effect proposed by the
World Health Organization (Table 1) were present, xerostomia was considered present and when in the test, measurement
higher than 0.3 ml / min was observed, no symptomatology was also observed, and xerostomia was considered absent 13.

Painting 1 - Quanti�cation of xerostomia as adverse effect according to WHO

XEROSTOMIA SEVERITY LEVELS

Level
1

Symptomatic (thick or little saliva), no signi�cant dietary changes, unstimulated saliva production > 0.2 ml /
min;

Level
2

Symptomatic with signi�cant changes in oral intake (copious intake of water or use of other lubricants, diet
limited to purees and / or moist and soft foods); Production of unstimulated saliva between 0.1 and 0.2 ml /
min;

Level
3

Symptoms that lead to inability to feed orally; need for intravenous �uids, enteral or parenteral feeding;
Production of unstimulated saliva < 0.1 ml / min.

Xerostomia was only evaluated in children aged 6 years and older and adolescents.

Mucositis diagnosis was made through clinical examination, in which the appearance of the oral mucosa was
evaluated. No classi�cation of its severity was made; it was only considered absent or present if there was a change in
the mucosa in any of the levels (discoloration, erythema, pseudomembrane and deep ulceration) of disease severity
proposed by WHO 13.

Oral complications oral candidiasis, herpes simplex and canker sore were evaluated by visual clinical examination.

Data analysis
Descriptive data analysis was performed. The association between sociodemographic variables and oral manifestations
was veri�ed using Fisher's exact test. The chance of a sociodemographic variable in�uencing the increase or decrease of
oral manifestations was calculated by OR. Signi�cance level of 5% was adopted. The statistical package SPSS version 21
was used for analysis.

All parents or guardians of the participants signed the consent form and previously clari�ed data collection. The study was
approved on 20 February 2013 by the Research Ethics Committee of the Health Sciences Center (Health Sciences Center)
of the Federal University of Espirito Santo (Federal University of Espirito Santo - UFES) by the number opinion 201,117.

Results
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Between April 2013 and April 2014, a total of 66 children and adolescents were admitted to HEINSG with cancer diagnosis
to undergo chemotherapy. In 15 of these patients, the approach was not possible (Fig. 1). The study population consisted
of 51 individuals.

Table 1 describes the sociodemographic characteristics of the children and adolescents participating in the study. It was
observed that the majority of patients are in the age range of 1–4 years (31.4%), males (60.8%), live in cities in the inner
state of ES (45.1%), belonging to socioeconomic class C (60.8%), according to Brazil (2012), attend school (68.6%), have
up to four years of study (21.5%) and up to eight years of study (21.5%).

Also according to Table 1, the family head is the father in 62.7%. Regarding schooling, it was observed that the family head
in 43.1% has between four and eight years of schooling, the majority of mothers studied more than 12 years (37.2%).

Table 1 also showed that the majority of individuals (37.7%) received leukemia as a diagnosis.

Table 1. Description of sociodemographic data of children and adolescents participating in the study, 2013 and 2014,
HEINSG



Page 6/14

Category n %

  Under 1 year 6 11.8

Age group 1 to 4 years 16 31.4

5 to 9 years 11 21.6

10 to 14 years 7 13.7

15 to 18 years 11 21.6

Sex Male 31 60.8

Female 20 39.2

City of residence / Place of residence Grande Vitória - ES 22 43.1

Inner cities - ES 23 45.1

Bahia 4 7.8

Minas Gerais 2 3.9

Socioeconomic class B 8 15.7

C 31 60.8

D 11 21.6

E 1 2.0

Family head Father 32 62.7

Mother 3 5.9

Grandfather / Grandmother 4 7.8

Others 12 23.5

Schooling of the family head 0–4 years of study 4 7.8

4–8 years of study 22 43.1

8–12 years of study 12 23.5

More than 12 years of study 13 25.4

Maternal schooling
Years of study

0–4 years of study 3 5.9

4–8 years of study 17 33.3

8–12 years of study 11 21.5

More than 12 years of study 19 37.2

No information 1 2.0

Diagnostic Leukemia 21 41.2

Lymphomas 10 19.6

Renal tumors 6 11.8

CNS Tumors 4 7.8
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Category n %

Tumors sympathetic NS 3 5.9

Bone tumors 2 3.9

Others 5 9.8

     

       

In Table 2 that describes data on the use of dental services are described, it can be observed that 72.5% did not seek the
dentist in the last six months, but 54.9% sought the dentist at some time in their lives, most of them had toothbrushes
(92.2%), used toothpaste (88.2%) during tooth brushing and performed tooth brushing twice a day (39.2%).

Table 2. Description of data on the use of dental services of children and adolescents participating in the study

  n %

Visited the dentist in the last 6 months? Yes 13 25.5

No 37 72.5

Total 50 98.0

No information 1 2.0

Have you ever visited the dentist? Yes 28 54.9

No 23 45.1

Do you have a toothbrush? Yes 47 92.2

No 4 7.8

Do you use toothpaste? Yes 45 88.2

No 6 11.8

How many brushes per day in the last week? None 12 23.5

Once 8 15.7

2 times 20 39.2

3 times 9 17.6

4 times or more 2 3.9

The table below shows that xerostomia was the most common oral disease found in the examination of individuals
participating in the study, followed by dental caries.
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Table 3. Percentage of oral diseases found in the 1st moment clinical examination, Vitória, ES.

  1st moment

  n %

Mucositis 2 3.9

Xerostomia 9 31.0

Canker sore 1 2.0

Candidiasis 2 3.9

Dental caries 13 25.4

Note: Xerostomia evaluated only in individuals over 6 years of age.

Table 4 used the Fisher's exact test to calculate the existence of association between dental caries and sociodemographic
and clinical variables. A statistically signi�cant association was found between dental caries and the lowest number of
tooth brushing per day. Tooth brushing is therefore a protective factor against caries, since individuals who brush their
teeth three times or more a day are approximately 89% less likely to develop this disease. A statistically signi�cant
association was also observed between lower maternal schooling and higher number of individuals with caries, so
maternal schooling is a protective factor against caries, since individuals whose mothers have higher schooling are 82%
less likely to develop this lesion.

Table 4. Association between dental caries disease and sociodemographic and clinical variables
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  Number of individuals
with dental caries

p-
value*

OR 95% CI

No Yes Lower Upper

Age group Younger than or
equal to 9 years

24 9 0.750 0.762 0.198 2.938

10–18 years 14 4

Sex Male 22 9 0.529 0.611 0.160 2.339

Female 16 4

City of residence / Place of
residence

Grande Vitória - ES 16 6 0.999 0.848 0.239 3.010

Other regions 22 7

Socioeconomic class A / B / C 31 8 0.254 2.768 0.692 11.609

D / E 7 5

How many brushes per day
in the last week?

None / once / twice 92 12 0.016 0.114 0.015 0.902

Three times or more 67 1

Diagnostic Leukemia /
Lymphoma

22 9 0.529 0.611 0.160 2.339

Other diagnostics 16 4

Schooling of the family
head

Up to 8 years of
study

18 8 0.523 0.563 0.155 2.035

More than 8 years
of study

20 5

Maternal schooling Up to 8 years of
study

11 9 0.021 0.188 0.048 0.742

More than 8 years
of study

26 4

* Fisher's exact test; OR - Odds ratio.

Discussion
Regarding sex, a predominance of males in cancer patients was observed in this study, which is in agreement with the
results of several national and international studies 1,9,10,15,16,17,18. In an international study, the number of children and
adolescents with cancer was equal for both sexes 19. This may indicate fragility in body constitution relative to males or an
association with genetic predisposition factors linked to the X chromosome 14.

In this study, there was a predominance of individuals aged 1–4 years, which is in agreement with the �ndings of a study
conducted in Espírito Santo 19 and another in Salvador, Bahia 14, but different from a study conducted in Recife (Brazil) 9.
This predominance of cases of malignant neoplasms in early age groups should be taken into account, since the younger
the patient, the greater the possibility of chemotherapeutic treatment affecting the oral cavity 5,7.

Regarding the clinical pro�le, a large number of cases of leukemias was observed in this study, a similar result was found
in several studies 1,9,15,20. This result is extremely important in the multidisciplinary planning of the treatment of these
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patients, since this hematological neoplasia is characterized by a high incidence of oral manifestations at the time of
diagnosis and during treatment 17.

Regarding the caries-dependent variable, it was observed that the clinical examination was performed on individuals who
had just received the diagnosis of cancer, i.e., they were not performing or had only begun cancer treatment (2 days of
treatment), which does not cause any changes in the caries-related examination and therefore could not be compared to
individuals undergoing chemotherapy, so they were compared to the general population in this variable. The results of this
study showed a prevalence of 25.4% of individuals with dental caries in the age groups analyzed, being in agreement with
the results of an expressive number of studies 11,22,23, which found higher prevalence of individuals with the disease. SB
Brasil, which is the largest national oral health research, clearly shows that, according to WHO classi�cation, between 2003
and 2010, the percentage of individuals with caries signi�cantly reduced in the country in all age groups evaluated up to
19 years old. At the age of 5, the number of individuals with caries decreased from 64.68% (2003) to 53.4%   (2010), at 12
years, it reduced from 74.43% (2003) to 56.5% (2010) and at 15–19 years of age, the percentage reduced from 89.59%
(2003) to 76.1% (2010). In 2003, Brazil presented a condition classi�ed as having a prevalence of carious lesions in the
population, and in 2010, it presented a condition with low caries prevalence. One factor that may explain this lower
prevalence of the disease is the fact that most of the study sample belongs to socioeconomic class C, since it is known
that there is a higher percentage of individuals who present carious lesions in situations of worse socioeconomic
conditions that would be represented by classes D and E, which appear in very small number in this research.

There was no statistically signi�cant association between caries and socioeconomic class, possibly due to the
predominance of socioeconomic class C, inexistence of class A and almost nonexistence of class E, which made it
impossible to compare classes.

There was a statistically signi�cant association in this study between individuals with caries and the number of
toothbrushes per day, that is, the fewer brushings, the greater the number of individuals with caries. It was also observed a
statistically signi�cant association between maternal schooling and individuals with caries, that is, the lower the maternal
schooling, the greater the number of individuals with caries; this �nding has been common in most studies in literature
23,24,25,26,27, showing that the dental caries disease is linked to the numerous situations of greater social deprivation.

The results of this research related to dental caries con�rm that the individual’s social insertion has a direct in�uence on
the prevalence of dental caries 25,29. In this sense, individuals with higher schooling level tend to brush their teeth more
often, and their children are inserted in the process of dental hygiene earlier, which has a signi�cant impact on oral health
24. One of the factors that explain the decline of caries is the increase in access to �uoride toothpaste, so not only the
mechanical movement of tooth brushing that disorganizes plaque, reducing the risk of carious lesion development, but
also the contact of dental elements with �uoride in this process may explain the association between greater amount of
caries and less frequent brushing 26.

Tests of association between xerostomia and sociodemographic variables were also performed; however, no variables
presented statistical signi�cance. The other oral diseases such as oral mucositis, oral candidiasis and canker sore
presented very low prevalence, therefore no association tests were performed.

Oral and dental complications in cancer patients can be attributed to malignancies themselves or cancer therapy 30, and
can be classi�ed as primary, secondary and tertiary. Primary oral manifestations occur due to in�ltration of oral tissues by
leukemic cells, secondary ones are associated with thrombocytopenia and immunosuppression caused by leukemia and
tertiary are the result of chemotherapy. Infections and worsening of preexisting oral diseases may also occur 17, which was
observed in this study, since oral diseases were found in individuals before starting chemotherapy, which is in agreement
with other studies 17,18.
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The sample size represents a study limitation; however, in Brazil, the percentage of pediatric tumors observed is 1–3%,
characterizing a low prevalence of this disease, making it di�cult to allocate a large number of individuals in a primary
data study.

The results of this study showed that even before starting chemotherapy, some patients already presented caries and other
oral diseases, so this group deserves special attention in relation to oral health, since in patients with poor oral hygiene and
preexisting odontogenic infection, there is a marked risk of development of oral infections during the periods of
myelosuppression induced by chemotherapy 5.

Patients with better oral health conditions and satisfactory oral hygiene exhibit fewer manifestations and have faster
clinical course 17.

Conclusion
Before starting the chemotherapeutic treatment, some individuals already had oral diseases and also had dental caries
that showed a statistically signi�cant association with low maternal schooling and few toothbrushes per day. This
information is valuable in planning the multidisciplinary treatment of these patients, since they present poor oral condition
and tend to develop more oral manifestations during CT.

Dental professionals should be present in the multidisciplinary oncology team and work together so that the initial dental
assessment is done properly, thus, the oral health professional can elaborate and suggest a plan of oral preparation with
the purpose of reducing the risks of future oral complications resulting from oncological treatment, promoting oral health
and a better quality of life for these patients.
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Losses during the follow-up of patients in HEINSG


