Pesquisa Brasileira em Odontopediatria e Clínica Integrada 2022; 22:e210106
https://doi.org/10.1590/pboci.2022.002
ISSN 1519-0501 / eISSN 1983-4632
ORIGINAL ARTICLE

Visual Inspection and Toothbrush Care: A Mother-Baby Paired
Cross-Sectional Study

Yuri Jivago Silva Ribeiro1 , Iza Teixeira Alves Peixoto2 , Raquel Assed Bezerra Segato1 , Paulo
Nelson-Filho1 , Alexandra Mussolino de Queiroz1 , Francisco Wanderley Garcia Paula-Silva1

1Department
2School

of Pediatric Dentistry, School of Dentistry, University of São Paulo, Ribeirão Preto, SP, Brazil.

of Medicine and Public Health (Bahiana), Salvador, BA, Brazil.

Correspondence: Yuri Jivago Silva Ribeiro, Department of Pediatric Dentistry, School of Dentistry of Ribeirão Preto,
University of São Paulo, Avenida do Café s/n, Monte Alegre, Ribeirão Preto, SP, Brazil. 14040-904. E-mail:
yurijivago2@gmail.com

Academic Editor: Alessandro Leite Cavalcanti

Received: 25 May 2021 / Review: 09 August 2021 / Accepted: 15 August 2021

How to cite: Ribeiro YJS, Peixoto ITA, Segato RAB, Nelson-Filho P, Queiroz AM, Paula-Silva FWG. Visual inspection
and toothbrush care: a mother-baby paired cross-sectional study. Pesqui Bras Odontopediatria Clín Integr. 2022;
22:e210106. https://doi.org/10.1590/pboci.2022.002

ABSTRACT
Objective: To evaluate the physical conditions and presence of residues of toothbrushes used by mothers
and their babies and mothers' knowledge about toothbrush care. Material and Methods: This was a crosssectional study comprising a convenience sample represented by 60 mother-baby pairs. The mothers
answered a questionnaire to evaluate their knowledge of toothbrush care. A calibrated dentist performed a
visual inspection of the toothbrushes. Statistical analysis was performed using the chi-square and Fisher’s
exact tests, with a significance level of 5%. Results: It was found that 82% of the mothers had never
received instructions regarding the care of toothbrushes after use (p=0.024). Most of them believed that
their toothbrushes (70%) and their children’s toothbrushes (88%) were in good condition to use (p=0.043).
However, most mother’s toothbrushes presented an unacceptable deformity of the bristles (65%) and the
presence of residues (60%). In addition, babies’ toothbrushes also presented unacceptable deformities of the
bristles (52%) and residues (55%). There was an association between the lack of instructions received by the
mother and the presence of deformity and residues on the mother’s toothbrush bristles (p=0.037 and
p=0.003, respectively). Conclusion: Most mothers had never received instructions regarding toothbrush
care, which is reflected in the condition of their and their baby’s toothbrushes, which presented unacceptable
physical conditions concerning deformation and presence of residues.
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Introduction
Manual brushing is a fundamental personal care method for maintaining oral health. Although the
ideal daily oral hygiene frequency has not yet been established, it is known that individuals who do not brush
regularly and correctly have a higher incidence of oral diseases [1]. This is a public health problem [2]. One
of the most common challenges in oral health prevention is controlling the dental biofilm [3]. Microorganisms
present in dental biofilms are exposed to sugars from processed foods. The microorganisms metabolize these
sugars as their energy source and release acids. The lack of consistent oral hygiene results in oral health
problems [4,5].
Chemical and mechanical agents effectively promote the removal of the dental biofilm. The chemical
agents inhibit the accumulation and thickening of the biofilm through penetration, selectivity, and
substantivity mechanisms, while the mechanical agents promote the physical removal of the biofilm through
movement [6,7]. Toothbrushes are the most common mechanical agents used for this purpose. Before a new
toothbrush is introduced to the market, regardless of whether it is rotatory or manual, the manufacturer must
comply with several specifications. These include the stiffness of the bristles, head size, and materials used in
manufacturing the toothbrush [6,8]. Toothbrushes should also be changed periodically every 3 or 4 months,
or earlier if the bristles are worn [9]. A toothbrush loses its efficacy with use, interfering with the ability to
remove the dental biofilm effectively [6,10,11]. However, despite these recommendations, many individuals
replace their toothbrushes every 2–6 months [6,9,12-15].
After-use care of the toothbrush is also important. The toothbrush should be stored appropriately
after thorough cleansing to remove residual debris and microorganisms after use [16,17]. Knowledge
regarding these aspects of toothbrush care appears to vary between different populations. The dentist’s role in
educating the patient may influence this care [6,12,18]. Parents are responsible for their children’s oral care as
young children depend on their guardians to maintain their oral health, mostly due to their lack of knowledge
and immature motor skills development that affect the effectiveness of their oral hygiene practices [19,20].
Parents' oral hygiene habits have been shown to influence children’s brushing behaviors [21,22], indicating
that oral health education strategies should focus on children and the parents [23].
To date, no studies have investigated the knowledge of mothers regarding toothbrush care, storage
after use, and conditions after use. Therefore, this study aimed to investigate mothers' knowledge regarding
toothbrush care and macroscopically evaluate the toothbrushes used by mothers and their children. We
hypothesized that mothers' knowledge on toothbrush care positively influences the care of their and their
children’s toothbrushes.

Material and Methods
Ethical Clearance
This study was approved by the Research Ethics Committee of the School of Dentistry of Ribeirão
Preto, University of São Paulo, Brazil (CAAE: 2005.1.411.58.5). All the participants invited to participate in
this study signed an informed consent form before enrolling.
Study Design and Sample
This was an observational cross-sectional study comprising a convenience sample and was conducted
on a single day. Sixty pairs of mothers and children participated in this investigation, ranging from 21 to 35
years (mothers) and 6 to 36 months (children). The inclusion criteria were as follows: the child should have
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visited the Romeu System of the School of Dentistry of Ribeirão Preto at the University of São Paulo regularly,
use a toothbrush, and be accompanied by his/her mother.
Data Collection
The mother answered a structured questionnaire with one calibrated examiner. The questionnaire
included demographic data and information on the mothers' knowledge about toothbrush care, such as storage
conditions, period of toothbrush exchange, and factors influencing the choice of a toothbrush.
The visual inspection of the brushes was performed by a single examiner who analyzed the
toothbrushes. The calibration was done in a previous study by our group [24], who observed the
characteristics of the toothbrushes: the size of the head, rigidity of the bristles, deformity of the bristles, and
presence of residue. The degree of deformation of the bristles was scored using a modified criteria based on
Raws et al. [25]. For example, scores of 0 (uncertainty regarding use) and 1 (some divergent bristles
indicating low use) were grouped as “no deformation,” and scores of 2 (majority of the bristles were divergent)
and 3 (bristles were very divergent and improper for use) were grouped as the “presence of deformation.” The
toothbrush was also evaluated for the presence of residue (toothpaste, food, dust, mold, or other) via visual
inspection, according to Massoni et al. [18]. The evaluator classified the toothbrush based on its condition.
For example, no deformation and no residue versus deformation with or without residues. After data collection,
oral health education on toothbrush care and brushing techniques were provided to the mothers.
Data Analysis
The data were tabulated using the Microsoft Office Excel 2016 program, and data analysis was
performed using the company’s Epi Info 7 program (Center for Disease Control and Prevention, Atlanta,
Georgia, USA). Descriptive and statistical analyses were performed using the chi-square test, Fisher’s test, and
t-test. The significance level was set at 5%.

Results
One hundred and twenty participants were enrolled in the study, representing 60 pairs of mothers and
children. The mean age of the children was 22.4 months (± 9.07 months), and that of the mothers was 26.5
years (± 4.78 years). Twenty-eight children (46%) were male, and 32 (54%) were female.
It was found that 82% of the mothers had never received instructions on after-use care of their
toothbrushes (p=0.024). However, most of them believed that their toothbrushes (70%) and those of their
children (88%) were in good condition (p=0.043).
The mothers reported that they replaced their toothbrushes every 3 to 4 months (p=0.482). Regarding
the brush storage location at home, the bathroom cabinet was the place of choice (>50%), followed by the brush
holder or the sink (p=0.658). Most mothers used a toothbrush holder during transportation. When asked about
their choice of toothbrushes, mothers reported that appearance and brand were the factors that most influenced
their selection of toothbrushes (Table 1).
Table 1. Information regarding conditions and care of toothbrushes used by mother-baby pairs.
Questions
How often do you change yours and your child toothbrush?
1-2 Months

Mother

Baby

p-value

N

%

N

%

11

18.0

16

26.0

0.482
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3-4 Months
34
+ 5 Months
15
Do Not Know
9
Total
60
Where do you keep yours and your child toothbrush at home?
Cabinet
32
Sink
10
Brush Holder
13
Other
5
Total
60
Where do you keep yours and your child toothbrush to bring to the clinic?
Bag
28
Brush Holder
31
Other
1
Total
60
How do you choose yours and your child toothbrush?
Appearance
16
Dentist recommendation
10
Brand Name
24
Cost
5
Other
5
Total
60

56.0
26.0
0.0
100.0

28
15
1
60

46.0
26.0
2.0
100.0

54.0
16.0
22.0
8.0
100.0

31
13
14
2
60

52.0
21.0
24.0
3.0
100.0

0.658

46.0
52.0
1.0
100.0

26
33
1
60

43.0
53.0
1.0
100.0

0.926

26.0
18.0
40.0
8.0
8.0
100.0

25
12
13
5
5
60

42.0
20.0
22.0
8.0
8.0
100.0

0.986

Most mothers used toothbrushes with medium head size and stiff bristles (p<0.05). Unacceptable
deformities of the bristles were found in 39 toothbrushes (65%), and the presence of residue was found in 36
toothbrushes (60%) (Figures 1A and 1B). Most of the children’s toothbrushes had a small head size and soft
bristles (p<0.05). Unacceptable deformities of the bristles were found in 52% of the toothbrushes, and the
presence of residue was found in 33 toothbrushes (55%) (Table 2 and Figures 1C and 1D).

Figure 1. Toothbrushes used by mothers (A and B) and children (C and D): (A) Severe deformation of
the bristles; (B) Presence of residues; (C) Slight deformation of the bristles and (D) Presence of
residues after toothbrushing.
Table 2. Results of the inspection of toothbrushes used by mother-baby pairs.
Questions
Size of toothbrush head
Small
Medium
Large
Total
Stiffness of the bristles

Mother
N
6
40
14
60

Baby

p-value

%

N

%

10.0
66.0
24.0
100.0

44
11
5
60

74.0
18.0
8.0
100.0

0.0001
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Soft
Medium
Hard
Total
Deformity of the bristles
Yes
No
Total
Presence of residues in toothbrushes
Yes
No
Total
Suitable conditions of toothbrushes for use
Yes
No
Total

30
27
3
60

50.0
45.0
5.0
100.0

43
17
0
60

71.0
29.0
0.0
100.0

0.014

39
21
60

65.0
35.0
100.0

29
31
60

48.0
52.0
100.0

0.097

24
36
60

40.0
60.0
100.0

33
27
60

55.0
45.0
100.0

0.143

23
37
60

38.0
62.0
100.0

24
36
60

40.0
60.0
100.0

0.99

There was an association between the lack of instructions received by mothers and the deformity in
their toothbrush bristles (p=0.037), as well as an association between the lack of instructions and the presence
of residue in the children‘s toothbrushes (p=0.003).

Discussion
The study hypothesis was confirmed because a lack of knowledge on toothbrush care negatively
influenced the overall oral hygiene care. This study found a significant association between the lack of
knowledge on toothbrush care and toothbrush deformity after use. The lack of knowledge of mothers and
children regarding an adequate oral hygiene has been identified as an indicator of oral health problems [26].
Knowledge of proper oral hygiene is an important factor indicating good oral health [26].
There is a correlation between a longer use time and greater wear of toothbrushes [6,9]. In addition,
the continuous use of the same toothbrush for six months decreases its effectiveness in removing dental
biofilms and increases gingival inflammation [27]. The majority of individuals reported replacing their
toothbrushes every 3–4 months. According to the American Dental Association [9], the presence of bristle
deformities indicates that toothbrushes are not fit for use. Since the level of toothbrush wear is not influenced
by the toothbrush design [11,27], we speculated that the deformity of the bristles could be related to the force
applied during brushing. For this reason, the mothers received instructions on oral health care, toothbrush
care, and brushing techniques.
In this study, a dentist visually examined the condition of the bristles and the presence of residue,
indicating that they were not suitable for use. Meanwhile, the mothers believed that they were in proper
conditions, which focused on the importance of oral health education and patient-professional communication.
The deformity of toothbrush bristles is directly related to their decreased efficacy in dental biofilm removal
[15]. In addition, the presence of residues after use may reflect a lack of oral health care information, as
previously demonstrated in the literature [20].
Several factors such as cleaning and storage after every use influence the presence of residues on
toothbrushes [28]. In this study, most participants stored their toothbrushes in the bathroom cabinet in their
homes and in a toothbrush holder when visiting the dental office to avoid external contamination.
Recommendations of storage include the use of a toothbrush holder and ventilated environments [29,30]. The
American Dental Association [31] and the Society of Cardiology of the State of São Paulo [32] recommend
that toothbrushes should be stored in a container with the bristles facing upward, without a holder. The
5
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toothbrushes of each family member should be stored separately and away from the toilet. Toothbrushes
should also be disinfected after use to inhibit bacterial growth [16,31].
When queried about usage conditions, the mothers reported that the appearance and brand of the
toothbrush were factors that most influenced toothbrush purchase. However, a visual examination by the
dentist indicated that the toothbrushes were no longer suitable for use. These findings indicated a lack of
information and highlighted the need for educational interventions for mothers. Despite these observations, the
data presented in this study demonstrated the need for information on toothbrush care, not only about the
condition of the bristles but also the presence of residue, thus preventing the proliferation of microorganisms
and cross-contamination [18].
Despite the limitations of the study design with regard to convenience sampling based on a previous
study carried out by our group [24], the data collection carried out in a single institution and the lack of
socioeconomic data, our results showed relevant points and associations found between a lack of related
knowledge and toothbrush care. Considering that the objective of this study was to investigate the knowledge
of mothers who visited the Clínica de Odontopediatria with their children, on the proper care of a toothbrush
and to evaluate the macroscopic form of the state of their and their children’s toothbrushes, we will not discuss,
in this article, the limitations pointed out. It is, therefore, the incentive for further research so that new ideas
and changes in the study design are debated to provide subsidies for changing the identified framework.

Conclusion
Most mothers do not receive adequate instructions regarding toothbrush care. The lack of knowledge
was reflected in the state of their toothbrushes and the toothbrushes of their children. This knowledge gap was
identified because most of the toothbrushes investigated were physically unacceptable, showing deformation
and the presence of residue.
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