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Objectives Understanding the possible risk factors of noncarious cervical lesion 
(NCCL) is important for prevention and clinical management of the condition. The aim 
of this study was to investigate the factors associated with the prevalence of NCCL 
among adolescents, adults, and elderly people.
Materials and Methods A cross-sectional study involving 501 participants aged 
15 years or older was conducted. Participants were examined to assess the number of 
natural teeth and the prevalence and severity of NCCL by calibrated examiners. Data 
on age, gender, harmful toothbrushing habits, and acidogenic diet were collected 
through individual interviews. Multivariate Poisson’s regression models were used to 
evaluate the association between the independent variables and the prevalence of 
NCCL according to the three age groups: 15 to 39, 40 to 64, and 65 years or older.
Results The prevalence of NCCL among participants was 62.5% (95% confidence 
interval: 58.2–66.7). Among 15- to 39-year-old participants, the mean of NCCL was 
higher in males, those with lower number of teeth and acidogenic diet intake. Males 
aged 40 to 64 years and those with harmful brushing habits were more likely to pres-
ent higher mean of NCCL. Elderly people with harmful toothbrushing habits had a 
greater mean of NCCL.
Conclusion Demographic (age and gender), clinical (number of teeth), and behav-
ioral characteristics (harmful brushing habits and acidogenic diet) were meaningful 
factors associated with NCCL severity. The above-mentioned relationships varied 
between age groups.
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Introduction
Noncarious cervical lesion (NCCL) is clinical conditions char-
acterized by the loss of dental tissue around the cement–
enamel junction (CEJ) that are not associated with dental 
caries.1,2 Overall, NCCL is a multifactorial dental condition 
that can affect up to 60% of the population,2 and may vary 
between age groups and between different geographi-
cal areas.1,3-6 The global prevalence of NCCL was estimated 
as 46.7%, with greater occurrence among people older than 
30 years (54.1%).7 NCCLs may result in dentin hypersensitiv-
ity, pulpal disorders and can compromise aesthetics.8 Severe 
cases of NCCLs are also a risk factor of dental fractures. NCCL 
is the second leading cause of dental restoration in perma-
nent teeth.9

The enamel in cervical region is aprismatic and thinner 
than in other areas of the tooth, which increases the suscep-
tibility to mineral losses. Biocorrosion and abrasion (tooth 
wear) are some of the proposed mechanisms for the initia-
tion and development of NCCL.10 The co-occurrence of these 
factors can also accelerate the development of NCCLs.10 The 
biocorrosion mechanism related to NCCL occurs through the 
action of endogenous and exogenous acids that cause the 
demineralization of the dental tissues.11-13 Endogenous acids 
are produced and released from the stomach and reach the 
mouth as a result of gastroesophageal reflux disease or eating 
desorders,14 whereas exogenous acids affect dental tissues 
through acidogenic diet15,16 or work-related environmental 
exposures.17 Dietary habits are important factors for dental 
erosion, whereas acidogenic drinks and alcoholic beverages 
intake are related to erosive tooth wear.2,18

Another cofactor that can act synergistically on the 
induction and development of NCCLs is the stress concen-
tration.10 Finite element analysis has demonstrated that the 
tooth cervical region is the zone where higher levels of stress 
occur commonly. Occlusal loading forces can cause microc-
racks along the CEJ and, consequently, microstructural loss of 
tissue in this region.10,19

Excessive force during toothbrushing and use of 
hard toothbrushes can contribute to the occurrence of 
NCCLs.20 Toothbrush abrasion may accelerate the initiation 
and exacerbation of NCCLs when combined with the con-
sumption of acidogenic diet, including the intake of citrus 
fruit juice, carbonated drinks, wine, and vinegar intake.21-23

The progression of NCCLs is a time-dependent process 
resulting from the accumulative exposure of the etiologi-
cal factors throughout the lifespan. The interaction of vari-
ous mechanisms, such as stress, friction, and biocorrosion, 
can indicate the complex etiology of these multifactorial 
lesions.10 This suggests the prevalence of NCCLs is higher in 
older people than in younger ones.5,24,25 NCCLs can seriously 
impact on person’s quality of life related to oral health. Oral 
health education provided by qualified professionals might 
prevent the occurrence of NCCL.26

The multifactorial etiology of NCCLs involves the com-
bined effects of possible risk factors, including gender, acidic 
diet, force during toothbrushing, and age.27,28 Although some 
characteristics have been associated with the prevalence 

of NCCL, there is a lack of studies accessing the association 
between these factors with the extension of NCCLs in differ-
ent age groups.

The adequate prevention and management of NCCLs treat-
ment involve the understanding of the associated factors of 
NCCLs. Therefore, the aim of this study was to investigate the 
association of age, gender, harmful toothbrushing habits, and 
acidogenic diet with the prevalence of NCCLs. In addition, the 
aforementioned relationship was investigated according to 
the three age groups: 15 to 39 years (younger adults), 40 to 
64 years (adults), and 65 years or older (elderly people).

Materials and Methods 
Study Design and Setting
This cross-sectional study involved a convenience sam-
ple of 501 patients registered at the Naval Dental Centre 
(Odontoclínica Central da Marinha/OCM), Rio de Janeiro, 
Brazil in 2018 and 2019. The OCM is a military institution 
of the Brazilian Navy that provides primary and specialized 
dental care, including dental health education, periodontal 
therapy, and restorative procedures. Militaries on active duty, 
pensioners, and their dependent aged 12 years or older are 
entitled for dental care and treatment at OCM.

Participants
All the patients who attended the division of restorative den-
tistry for the first time in March and September 2018 and 
2019 were invited to participate in the study, irrespective of 
gender and age. Patients who had already been treated in the 
division of restorative dentistry were excluded.

This study was approved by the research ethics com-
mittee of the Hospital Naval Marcílio Dias, approval 
number 3.399.461, and it conforms to the ethical principles 
of the Declaration of Helsinki.

Data Collection and Variables
Demographic data were age and gender. The acidic diet was 
a dichotomous variable, that is, “no” = 0 or “yes” = 1. When 
the participant reported a daily intake of acid fruits, or bev-
erages, including sport drinks, fruit juices, or wine, they 
were classified as (1). If they informed that none of these 
items was consumed on a daily basis, they were classified 
as (0). Harmful toothbrushing habits were assessed using 
the following question: “Do you apply excessive force when 
brushing your teeth or do you use toothbrush with nonsoft 
bristles?” The response for harmful toothbrushing habits was 
“no” = 0 or “yes” = 1. Dental clinical data were number of 
natural teeth and NCCLs.

The participants were clinically examined to assess the 
number of natural teeth and the number and severity of 
NCCLs through a full-mouth examination. Dental visual 
examinations were performed using the light and a plain 
dental mirror at the dental offices of the OCM. Clinical loss of 
mineral dental structure at the CEJ in the buccal and/or lin-
gual dental surfaces after visual examination was considered 
presence of NCCL. The clinical presentation of NCCL could 
include any morphology that characterized these lesions: 



327Risks Factors of Noncarious Cervical Lesions Penoni et al.

European Journal of  Dentistry Vol. 15 No. 2/2021 © 2021. European Journal of Dentistry.

rounded or concave, wedge shaped, and mixed. Cervical den-
tal surfaces with restorations and those with extensive dental 
caries and dental fractures were not considered NCCL. Teeth 
with NCCLs were classified as in need of dental fillings and 
not in need of dental fillings. NCCLs with a depth higher than 
1 mm were classified in need for dental restoration according 
to the subjective assessment of the examiner.

Clinical Calibration
Dental examinations were conducted after training and 
clinical calibration of 13 examiners with expertise in restor-
ative dentistry. A calibration study involving 15 subjects was 
conducted to assess interexaminer reliability of NCCLs. The 
patients were selected at OCM dental clinic and were den-
tally examined for the presence of NCCL. One experienced 
dentist (M.E.S.N.G.M.) acted as the gold standard to assess 
the clinical reliability of the other 12 examiners. Kappa coef-
ficients between examiners ranged from 0.86 to 1.00.

Data Analysis
Descriptive data of demographic data, harmful toothbrush-
ing habits, acidogenic diet, and dental clinical measures were 
presented using proportions and means (± standard devia-
tion [SD]) for categorical variables and numeric variables 
according to the prevalence of NCCL (presence of NCCL ×  
absence of NCCL). Shapiro–Wilk’s test was used to test the 
distribution of the data. Since the null hypothesis of normal-
ity was rejected, nonparametric tests were used. Statistical 
differences between the groups were evaluated using the 
chi-square test for categorical variables and Mann–Whitney’s 
test for continuous variables. The level of statistical signifi-
cance was 0.05. The number of teeth, NCCLs and NCCLs in 
need of dental fillings, was also compared between the three 
age groups: 15 to 39, 40 to 64, and 65 years or older using 
Kruskal–Wallis’ test. Severity of NCCL was evaluated accord-
ing to the number of teeth affected by NCCL in the individual.

Multivariable Poisson’s regression with robust covariance 
was used to test the association of gender, acidogenic diet, 
harmful toothbrushing habits, and number of teeth with 
NCCLs according to the three age groups to estimate rate ratio 
(RR) and 95% confidence intervals (CIs).

All data analyses were performed using the SPSS software 
version 21.0 (Statistical Package for the Social Sciences; SPSS 
Inc., Chicago, United States).

Results
Of the 1,989 patients registered at the Naval Dental Centre, 
559 were dentally examined at the restorative dentistry 
clinic between 2018 and 2019. Of them, 501 had complete 
clinical data. They were aged 15 years or older. The mean age 
of the sample was 52.5 (SD = 17.4) and 53.5% were males. The 
participants included 116 (23.2%) adolescents and younger 
adults aged between 15 and 39 years, 231 (46.1%) adults aged 
between 40 and 64 years, and 154 (30.7%) elderly people 
aged 65 years or older. The prevalence of at least one tooth 
with NCCL was 62.5% (95% CI: 58.2–66.7). The distribution 
of sex, age, toothbrushing habits, acidogenic diet, and num-
ber of teeth is shown in ►Table  1. The prevalence of NCCL 
was significantly associated with male gender, age, harmful 
toothbrushing, acidogenic diet, and number of natural teeth.

►Table 2 shows the presents number of teeth, NCCLs and 
NCCL with interventional need for the three age groups. The 
mean number of NCCLs was 1.09, 3.19, and 2.50 for the 15 to 
39, 40 to 64, and ≥ 65 years old age groups, respectively. The 
number of teeth, NCCLs and NCCL in need of dental fillings, 
was statistically different between the age groups (p < 0.001).

The results from crude Poisson’s regression analysis 
showed that the number of NCCL was significantly associated 
with greater age, male gender, acidogenic diet, and harmful 
toothbrushing habits for the total sample. Male gender was 
associated with NCCL among participants aged 40 to 64 years. 

Table 1  Descriptive analysis of the sample according to the prevalence of NCCLs

Variables Total sample
(N = 501)

Absence of  
NCCLs (N = 188)

Presence of 
NCCLs (N = 313)

p-Value

Age, median; interquartile range 53.0; 40.0–67.0 42.5; 29.0–61.8 57.0; 48.0–69.0 < 0.001a

Sex, %

Male 268 (53.5) 83 (44.1) 185 (59.1) 0.001b

Female 233 (46.5) 105 (55.9) 128 (40.9)

Acidic diet intake, N (%)

No 389 (77.6) 161 (85.6) 228 (72.8) < 0.001b

Yes 112 (22.4) 27 (14.4) 85 (27.2)

Number of teeth, median; interquartile range 26.0; 21.0–28.0 28.0; 23.5–29.0 24.0; 20.0–28.0 < 0.001a

Harmful toothbrushing habits, %

No 303 (60.5) 145 (77.1) 158 (50.5) < 0.001b

Yes 198 (39.5) 43 (22.9) 155 (49.5)

Abbreviations: NCCLs, noncarious cervical lesions; SD, standard deviation.
Note: Data expressed as median; interquartile range, or absolute number (%).
aMann–Whitney’s test.
bChi-square test.
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Acidogenic diet was associated with NCCL in the 15 to 39 and 
40 to 64 years old age groups. Harmful toothbrushing habits 
were associated with NCCL in participants aged 40 to 64 and ≥ 
65 years (►Table 3).

Number of teeth, gender, acidogenic diet, and harm-
ful toothbrushing habits remained statistically associated 
with NCCL in the adjusted Poisson’s regression analysis 
(►Table  4). Male gender increased the mean of NCCL in 
the 15 to 39 years old (RR: 2.64; 95% CI: 1.35–5.18) and 40 
to 64 years old (RR: 1.59; 95% CI: 1.21–2.09) age groups. 
Patients aged 15 to 39 years reporting acidogenic diet were 
2.29 times more likely to have a higher mean of NCCL than 
those who did not report acidogenic diet. In addition, each 
missing tooth represented an increase of 17% on the mean 
of NCCL (RR: 0.83; 95% CI: 0.69–0.99). The fewer the number 
of teeth, the greater the extent of NCCLs in this age group. 
The mean prevalence of NCCL of patients reporting harmful 
toothbrushing was 52% (95% CI: 1.17–1.99) and 43% (95% CI: 
1.01–2.03) higher in the age groups 40 to 64 and 65 years or 
older, respectively, than those not reporting harmful tooth-
brushing (►Table 4).

Discussion
The findings of this study suggest that greater age, male 
gender, harmful toothbrushing habits, acidogenic diet, and 
number of teeth are associated factors with NCCLs in indi-
viduals aged 15 years or older. Although these results refer 
to the studied population as a whole, the above-mentioned 
relationships varied between the different age groups 
investigated. Male gender was associated with NCCL among 
patients aged 15 to 39 and 40 to 64 years, but not among 
elderly people aged 65 years or older. Patients aged 15 to 39 
years reporting acidogenic diet were more likely to have a 
higher number of NCCL compared with those who did not 
report acidogenic diet. Acidogenic diet and number of teeth 
were associated with NCCL only in patients aged 15 to 39 
years. On the contrary, harmful toothbrushing was associ-
ated with NCCL in the 40 to 64 and 65 years or older age 
groups. These findings may indicate that acidogenic diet is a 
relevant aspect related to NCCL in adolescents and younger 
adults, whereas harmful toothbrushing is more important 
for the occurrence of NCCL in older age groups.

Table 2  Number and percentage of NCCLs and NCCLs in need of dental fillings according to the three age groups

Age groups p-Valuea

15–39 y 40–64 y ≥ 65 y

NCCLs

Median; interquartile range 0.0; 0.0–2.0 2.0; 0.0–4.5 2.0; 0.0–4.0 < 0.001

Percentage 0.0; 0.0–6.3 10.3; 0.0–18.8 9.8; 0.0–23.5 < 0.001

NCCLs in need of dental fillings

Median; interquartile range 0.0; 0.0–0.0 0.0; 0.0–2.0 1.0; 0.0–3.0 < 0.001

Percentage 0.0; 0.0–0.0 0.0; 0.0–8.0 6.9; 0.0–16.7 < 0.001

Abbreviation: NCCLs, noncarious cervical lesions.
Note: Data expressed as median and interquartile range.
ap-Values refer to the comparison between the three age groups using Kruskal–Wallis’ test.

Table 3  Crude associations of age, gender, harmful toothbrushing habits, and acidogenic diet with the number of noncarious 
cervical lesions according to the three age groups

Variables 15–39 y
(N = 116)

40–64 y
(N = 231)

≥ 65 y
(N = 154)

RR (95% CI) RR (95% CI) RR (95% CI)

Number of teeth 0.88 (0.74–1.05) 1.01 (0.99–1.04) 1.02 (0.99–1.04)

Gender

Female 1 1 1

Male 2.05 (0.98–4.31) 1.66 (1.27–2.16)a 1.24 (0.86–1.77)

Acidogenic diet

No 1 1 1

Yes 2.56 (1.34–4.88)a 1.56 (1.20–2.02)a 1.37 (0.93–2.04)

Harmful tooth brushing habits

No 1 1 1

Yes 1.88 (0.96–3.72) 1.75 (1.35–2.26)a 1.51 (1.07–2.13)b

Abbreviations: CI, confidence interval; RR, rate ratio.
ap≤ 0.01.
bp≤ 0.05.
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The overall prevalence of 62.5% of NCCL is in accordance 
with other studies.2,25,27,29 Possible discrepancies on the prev-
alence among studies may be due to variations in their meth-
odology, such as the inclusion criteria, clinical examination 
procedures, and variations in case definition of NCCL. Most of 
previous studies have used clinical tactile and visual exam-
inations, while others have used visual examination only, 
as ours.17,27,29,30 The prevalence of NCCL could also differ if it 
was based on other indexes, as one that assess NCCL based 
on wear and extent of hard tissue loss according to the size 
of the area affected and the depth of the defect.31 One area of 
consensus is the recognition that visual dentin exposure is a 
reliable indicator of substantial loss of tooth tissue that can 
also be used as threshold of a dichotomous measure in tooth 
wear scoring system.32

The relationship between greater age and NCCL is in accor-
dance with recent reports.7,29 Since higher age means a longer 
exposure of the teeth to etiological factors of NCCL, elderly 
people tend to have a higher likelihood to present NCCLs than 
younger people.1,4,7,27,30 Gingival recession and having fewer 
teeth that results in higher occlusal load, enamel, and dentin 
microstructural defects are possible factors that may explain 
the increase of NCCL in older age.29 Furthermore, the higher 
the age, the greater the frequency of NCCL in need of den-
tal fillings. This finding suggests the severity of the NCCL is 
also greater in older people and highlights the importance 
of investigating the etiological factors, the development 
of appropriate preventive strategies, and management of 
NCCL.30

Men were more likely to present more NCCL than women. 
This finding was observed for the total sample and among 
those aged 15 to 39 and 40 to 64 years, and is in accordance 
with other research that showed a higher prevalence of NCCL 
in males.26,29 Males may present more NCCLs than females, 
mainly in youngers and adults, due to a higher bite force and 
greater masticatory strength.8,33 On the contrary, gender did 

not predict multiple NCCLs in elderly people possibly because 
the above-mentioned mechanisms are similar between 
males and females in this age group.

Harmful toothbrushing habits were associated with greater 
risk of NCCL in the total sample and among participants aged 
40 years or older. This finding has clinical relevance, since 
harmful toothbrushing habits can be easily assessed and 
detected by clinician. Therefore, it represents an opportu-
nity for prevention of NCCL through professional advice. 
Frequency of toothbrushing, excessive force during tooth-
brushing, as well as toothbrush hardness was shown to act as 
cofactors in the multifactorial etiology of NCCLs.20 The type of 
toothbrush bristle plays an important role in the development 
of NCCL. The ordinary/flat trimmed version is more abrasive, 
while the feathered toothbrush caused less wedge-shaped 
lesions in the cervical area of the tooth.34 Some authors state 
that the high prevalence of NCCL on the buccal surface of the 
teeth is due to the influence of harmful toothbrushing habits 
that should be considered as a predictor for the initiation of 
NCCLs.25,35 Besides, obsessive–compulsive symptoms may be 
related to a cleaning compulsion, frequency, and the inten-
sity of tooth brushing which may be associated with gingi-
val recession and loss of enamel and dentine.36 It has been 
suggested that the correct use of toothbrushes would only 
cause minimal dentin wear throughout life.9 However, upon 
root dentin exposure, the use of low-abrasive toothpastes 
during toothbrushing is advisable to reduce the risk of NCCLs 
development.37 Although toothbrushing habits may not be 
sufficient to initiate the NCCL, it may increase the progres-
sion of an initial NCCL caused by biomechanical factors, such 
as occlusal alterations and bruxism,25 esophageal problems,11 
acidogenic diet,16,21-23 or professional exposition to acid 
mists.17 Inadequate toothbrushing may harm eroded surfaces 
by removing the demineralized enamel surface layer. The 
in vivo effects of toothbrushing on eroded dentine are not 
fully elucidated.20 The link between higher number of NCCL 

Table 4  Multivariable Poisson’s regression on the association of age, gender, harmful toothbrushing, and acidogenic diet with 
the number of noncarious cervical lesions according to the three age groups

Variables 15–39 y
(N = 116)

40–64 y
(N = 231)

≥ 65 y
(N = 154)

RR (95% CI) RR (95% CI) RR (95% CI)

Number of teeth 0.83 (0.69–0.99)a 1.01 (0.98–1.03) 1.01 (0.99–1.04)

Gender

Female 1 1 1

Male 2.64 (1.35–5.18)b 1.59 (1.21–2.09)b 1.20 (0.85–1.70)

Acidogenic diet

No 1 1 1

Yes 2.29 (1.20–4.35)b 1.28 (0.86–1.90) 1.28 (0.85–1.93)

Harmful tooth brushing habits

No 1 1 1

Yes 1.82 (0.92–3.59) 1.52 (1.17–1.99)b 1.43 (1.01–2.03)a

Abbreviations: CI, confidence interval; RR, rate ratio.
ap≤ 0.05.
bp≤ 0.01.
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and harmful toothbrushing habits among participants aged 
40 years or older observed in this study may suggest that this 
behavior may act through lifespan.25 Harmful toothbrushing 
habits may promote the progression of NCCL that have been 
initiated as a result of other risk factors, such as acidogenic 
diet, during adolescence, and early adulthood.

The mean of NCCL was significantly higher among patients 
aged 15 to 39 years who reported acidogenic diet than those 
who did not report this type of diet. Therefore, the type of 
diet seems an important behavior that should be addressed 
by dental professionals. The consumption of acidogenic diet 
among young people deserves attention due to the following 
reasons: young people who have healthy life tend to have a 
diet rich in acid fruits and to consume whey protein and 
carbohydrates/energy drinks after physical activities.15 On 
the contrary, they may lead stressful life and experience anx-
iety that predispose them to gastrointestinal reflux. In such 
circumstances, these patients may need drugs to reduce gas-
trointestinal reflux that alter the salivary flow38 and increase 
the risk of losing dental structure.38 Besides, soft drinks and 
alcoholic drinks consumption16 have been associated with the 
development of NCCL by biocorrosion.

The age group 40 to 64 years presented a higher mean 
number of teeth with NCCL than those aged 65 years or older, 
although the frequency of NCCL was greater in the latter age 
group. The number of teeth should be taken into account 
when investigating the possible risk factors for the prevalence 
and extent of NCCLs, mainly among younger people, since 
each missing tooth in this group was linked to an increase in 
the mean of NCCL. This is possibly due to the higher occlusal 
load on the remaining teeth.29

Several limitations must be considered when inter-
preting our findings. One of them is the possible mea-
surement bias related to the use of self-reported measures 
about harmful toothbrushing habits and acidogenic diet. 
However, there are not standardized methods to evalu-
ate toothbrushing habits and acidogenic diet.5 Another 
limitation is the lack of information on possible etio-
logical factors for NCCLs, including occlusal trauma and 
bruxism. Data on salivary flow and buffer effect capacity 
were not obtained since the present study focused on the 
clinical aspects related to NCCLs. The convenience sam-
ple selected in this study was gathered among patients 
who had sought for dental treatment in the Division of 
Restorative Dentistry in an institution of the Brazilian 
Navy. Then, the sample may not represent the general 
population since all participants had accessed to dental 
services. Finally, our findings limit the causal inference 
on the link between harmful toothbrushing habit and 
acidogenic diet and NCCLs because of the cross-sectional 
design. Longitudinal studies are necessary to confirm 
whether these risk indicators predict greater number of 
NCCLs. Other interesting issues related to NCCL deserve 
further investigation, including whether harmful tooth-
brushing habit and acidogenic diet predict hypersensi-
tivity and gingival recession. The role of toothbrushing 

methods, duration, frequency, and force on the progres-
sion of NCCL should also be explored in future studies.

There are some clinical implications associated to the 
findings of this study. Oral health professionals should 
be aware of the possible risk factors involved in the etiol-
ogy and progression of NCCL in adolescents, adults, and 
elderly people, as well as how they affect NCCL occur-
rence in different age groups. These lesions may progress 
if not managed adequately. Progressive NCCL may lead to 
tooth loss in elderly people due to pulp problems, bacterial 
contamination, fractures,6 or hypersensitivity.39 Restoration, 
periodontal surgery, dietary advice, occlusal adjustment, 
and other procedures may prevent NCCLs or improve the 
aesthetics and functional consequences of NCCLs. Regular 
dental visits involving clinical examination of incipient 
NCCLs and investigation on the type of diet, health status, 
and patient’s lifestyle are important strategies related to 
preventive dentistry.

Conclusion
This study showed that harmful toothbrushing habits, aci-
dogenic diet, male gender, higher age, and having fewer teeth 
were meaningful predictors for NCCLs. However, the rele-
vance of these possible risk factors on NCCL depends on the 
age group. In younger people, male gender, acidogenic diet, 
and fewer teeth were relevant factors of NCCL, whereas male 
gender and harmful toothbrushing habits were associated 
with NCCL among those between 40 and 64 years. Among 
those aged 65 years or older, NCCL was linked to harmful 
toothbrushing habits.
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