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ABSTRACT

Objective: To estimate the prevalence of dental fear and evaluate its association with dental caries and with
Molar Incisor Hypomineralization (MIH) in schoolchildren aged 11-14 years. Material and Methods: A
cross-sectional study was conducted with 875 adolescents in Campina Grande, Brazil. Socioeconomic and oral
health information was collected, while dental fear was measured using the Children’s Fear Survey Schedule-
Dental Subscale (CFSS-DS). The diagnosis of dental caries and MIH was performed by three trained
examiners (K > 0.61) using the International Caries Detection & Assessment System — [CDAS II and a
previously validated index, respectively. Data were descriptively analyzed using the Chi-Square, Fisher's
Exact, and Poisson regression tests with robust variance (p<0.05). Results: The prevalence of dental fear was
18.4%, and the mean CF'SS-DS total score was 28.96 & 8.92. After adjusting for covariates family structure,
schooling of parents/guardians, type of dental health service and dental pain in the last six months, the
prevalence of dental fear was associated with dental pain in the last six months (PR=2.03; 95%CI=1.31-3.16;
p=0.002). Conclusion: Although no association was found between dental fear, dental caries and MIH in
adolescents, those who experienced dental pain in the last six months had a higher prevalence of dental fear.
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Introduction

Dental fear represents a major obstacle for dentists worldwide, especially when dealing with young
patients [17. It is an emotional and natural reaction to stimuli from the dental environment that can be
frightening and unpleasant for some patients [27. It is a problem that has been the subject of research and
deserves attention since it is complex and multifactorial [2,37] and varies widely in different geographic regions
and age groups [4-]. According to a recent systematic review, the global prevalence of dental fear among children
and adolescents is 23.9%, with prevalence values in preschool, school children, and adolescents of 86.5%, 25.8%,
and 13.3%, respectively [5].

Currently, there is no single explanation for the emergence of dental fear and its etiology is not yet fully
understood [67. Researchers have proposed that fear can be acquired from previous painful experiences, learning
through information from other individuals, observation of other people in dental offices, verbal threats made by
an authority figure, or contact with the fear of one of the parents, especially the mother, among others [77. Its
origin is also associated with factors related to patients' behavioral aspects and personality [6] and the
socioeconomic profile [6,8,97.

Despite the declining trend of dental caries in recent years [107, it is still considered one of the main
reasons patients seek dental care (117, mainly due to the acute pain it can cause. As a consequence, therapeutic
interventions can be traumatic and painful, especially if effective control of symptoms is not carried out, which
can contribute to developing or worsening dental fear [127. These carious lesions may have contributed to mask
teeth with Molar Incisor Hypomineralization (MIH) [137, as a high percentage of children with this enamel
development defect has been observed in recent years [147]. Just like the relationship between dental fear and
dental caries, the relationship between the presence of fear and MIH is not conclusive [9,15-197, but some
authors have reported that the negative impact of MIH on patients' oral health can lead to the development of
fear, anxiety and behavioral problems [15,167].

Dental fear can have serious consequences on people's lives, leading to the postponement of treatment
and less frequent visits to the dentist, which can worsen dental problems [207] and harm oral health-related
quality of life [217]. Furthermore, it is related to non-collaborative or problematic behaviors that can compromise
the quality of dental care [4,117. In some cases, fear can even evolve into a dental phobia in adulthood, further
harming the oral health and general well-being of individuals [227].

Mitigating prejudice related to dental fear, with the early identification of associated factors, is essential
for the development of effective management and treatment strategies, guaranteeing patients adequate oral
health. Therefore, this study aimed to estimate the prevalence of dental fear and evaluate its association with

dental caries and MIH in school children aged 11-14 years.

Material and Methods
Study Design and Population

This work was developed according to guidelines established by the Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) [237]. A cross-sectional study was carried out involving a
representative sample of students aged 11-14 years enrolled in the municipal elementary school network of the
city of Campina Grande, Parafba, Brazil. The city had a population of approximately 407,472 inhabitants and a
Human Development Index (HDI) of 0.72 [24].

Sample calculation was carried out using the infinite population formula considering prevalence of

dental fear of 21.6% [97], confidence level of 95%, standard deviation of 1.96, sampling error factor of 5% and
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correction factor of 1.4, totaling 364 students. An additional 10% was added to this value to compensate for
possible losses, with the final sample estimated at 405 adolescents. Two public schools from each of the six urban
Health Districts were drawn, totaling 12 institutions. Thus, the sample was distributed among districts,
maintaining proportionality in the number of public schools in each district. All students aged 11-14 years of
both sexes who presented all of their first permanent molars fully erupted in the oral cavity were included. The
exclusion criteria were adolescents with intellectual disabilities or neurodevelopmental disorders, with

neuropsychiatric disorders [257] and those undergoing fixed orthodontic treatment at the time of evaluation.

Training

Three examiners were trained in two stages — theoretical and practical — by gold-standard researchers
in the diagnosis of dental caries and MIH. For dental caries, examiners initially received online theoretical
training on the website https://www.iccms-web.com/ and then participated in the face-to-face stage that
included discussion on the clinical diagnosis of the condition based on the study of Pitts [267. The practical stage
was carried out in a public school. For MIH, theoretical training addressed the clinical presentation of the defect
and listed the main characteristics that differentiate it from other enamel defects and white spot lesions from
dental caries [27,287. In lux calibration, the criteria proposed by Ghanim et al. [297. Inter- and intra-examiner
agreements were calculated using Cohen's Kappa coefficient (k > 0.61). A pilot study with forty-nine students,
selected for convenience and who were not included in the main sample, confirmed the adequacy of the proposed

methodology and simple adjustments were performed to the socioeconomic questionnaire.

Data Collection

Data collection was carried out between September and December 2019 in the school environment.
Initially, envelopes were delivered to students containing the consent form and socioeconomic questionnaires,
which addressed the demographic, socioeconomic and oral health characteristics of adolescents and were sent to
their parents or guardians.

On a second visit to the school, if there was any incomplete information, questionnaires were resent to
avoid loss of information. With parents' authorization and adolescents' assent, the Children's Fear Survey
Schedule-Dental Subscale (CFSS-DS) questionnaire [257] was answered with the assistance of three researchers,
who did not influence their answers. CF'SS-DS is an instrument for measuring dental fear, which contains 15
items that evaluate different aspects of dental and medical treatment — sensory stimuli, instruments and
interventions. These items are answered using a 5-point Likert scale, with 1 = no fear and 5 = much fear. The
total score ranged from 15 to 75 and adolescents who achieved a CFSS-DS score >38 were considered to have
dental fear. The level of dental fear was classified as low in adolescents with a score <82, moderate for those with
a score between =32 and <38, while a score >38 was considered high [257].

Before intraoral physical examinations, students received hygiene kits, oral hygiene guidance and
participated in supervised brushing. Examinations were carried out using headlamps (JWS Lanternas, Séo Paulo,
SP, Brazil), mouth mirrors (Golgran Industria e Comércio de Instrumental Odontolégico, Sdo Caetano do Sul,
SP, Brazil) and WHO millimeter probes (Trinity Indastria e Comércio Ltda, Sdo Paulo, SP, Brazil), together
with sterile gauze pads, to dry the teeth. During examinations, researchers used all personal protective
equipment (PPE).

To determine the presence and severity of dental caries and MIH, the International Caries Detection

and Assessment System II (ICDAS II) and the index proposed by Ghanim et al. [27] and validated by Ghanim




(<%
Pesqui. Bras. Odontopediatria Clin. Integr. 2023; 23:¢230195
q p g

et al. [287], respectively, were used. Dental caries was considered present for ICDAS code >0 and severity was
classified as: healthy — code 0; initial stage — codes 1 and 2; moderate stage — codes 3 and 4; advanced stage —
codes 5 and 6. The diagnosis of MIH was established by the presence of at least one hypomineralized first
permanent molar and its severity was classified as: mild, only color changes — cream, white, yellow, orange or
brown — and severe — fracture and/or atypical restoration/atypical caries/loss due to MIH. To determine the
dental caries and MIH severity in each adolescent, the ICDAS codes and the most severe MIH defects were
considered [307]. The differential diagnosis of MIH was performed in the presence of other enamel developmental

defects and white dental caries spots.

Statistical Analysis

Data were analyzed using the IBM SPSS software (version 22.0 for Windows, IBM Corp., Armonk, NY,
USA). The following variables were dichotomized: schooling of parents or guardians — < 8 years of study and >
8 years of study —, dental pain in the last six months — yes, no/does not know —, tooth sensitivity in the last six
months — yes, no/ does not know — and dental caries severity — initial stage for ICDAS codes 1 and 2, and
moderate/advanced stage, for ICDAS codes 3-6.

Descriptive statistics of data were performed, which corresponded to the calculation of absolute and
relative frequencies for categorical variables and measures of central tendency and variability for quantitative
variables. Pearson's Chi-square or Fisher's exact tests were used to identify possible associations between the
occurrence of dental fear and independent variables related to socioeconomic profile, previous dental exposure,
history of pain and tooth sensitivity, dental caries experience and presence of MIH. In the multivariate analysis,
a robust Poisson regression analysis was performed. All variables with p<0.20 in the bivariate analysis were

included in the multivariate analysis with adjustment factors. A significance level of 5% was adopted.
y J] g P

Ethical Aspects

This study received approval from the Human Research Ethics Committee of the State University of
Parafba (Number: 8.155.847) and was conducted in accordance with guidelines of Resolution 466/12 of the
National Health Council, Ministry of Health, and with the Declaration of Helsinki.

Results

A total of 770 adolescents were identified as potential study participants, with 405 of them obtaining
consent from their parents or legal guardians (52.6%). Of the 405 dental fear questionnaires answered, 16 were
excluded due to the presence of intellectual disability or neurodevelopmental disorders, and 14 due to the
presence of neuropsychiatric disorders. The final sample consisted of 375 adolescents (92.6%), of which 131
(34.9%) aged 12 years, 236 (62.9%) were female and 139 (87.1%) were male.

Regarding the socioeconomic profile, there was a predominance of adolescents inserted in a nuclear
family structure (50.7%) and who have parents or guardians with < 8 years of schooling (59.0%), who live with
a family monthly income of up to 1 Brazilian minimum wage (84.7%) and receive financial benefits from the
Brazilian government (61.2%). Concerning clinical variables, the majority of adolescents had already visited the
dentist at some time in their lives (76.5%), and public service was the type of service most cited (77.2%). Dental
pain was observed in 87.2% of adolescents and tooth sensitivity in 49.1%, both in the last six months prior to

data collection.
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The prevalence of dental caries was 76.8%, with a predominance of moderate/advanced stage lesions
(96.2%). There were 438 adolescents diagnosed with MIH (11.5%), and the majority of defects were classified as
serious (53.5%). The average number of affected teeth was 8.51 + 3.56 and 2.81 £ 2.06 due to dental caries and
MIH, respectively.

The prevalence of dental fear was 18.4%, and the mean CFSS-DS total score was 28.96 *+ 8.92, with a
minimum score of 15 and a maximum score of 63. According to CFSS-DS, most adolescents had low dental fear
(67.2%); however, 64 (17.1%) had high dental fear.

Table 1 presents the means and standard deviations of adolescents' answers to the CFSS-DS items. The
following CF'SS-DS items obtained the highest mean values: “Having somebody put instruments in your mouth”
(2.88 £ 1.40), “Injections” (2.58 £ 1.41), “The dentist drilling” (2.85 £ 1.42), “Having a stranger touch you” (2.24
* 1.86) and “Choking” (2.18 + 1.39).

Table 1. Means and standard deviations of adolescents' answers to CFSS-DS items.

Items Mean (SD)
Dentists 1.77 (0.97)
Doctors 1.55 (0.88)
Injections 2.58 (1.41)
Having someone examine your mouth 1.89 (0.76)
Having to open your mouth 1.27 (0.66)
Having a stranger touch you 2.24(1.36)
Having somebody look at you 1.97 (1.20)
The dentist drilling 2.35 (1.42)
The sight of the dentist drilling 1.99 (1.24)
The noise of the dentist drilling 1.99 (1.25)
Having somebody put instruments in your mouth 2.88 (1.40)
Choking 2.18 (1.39)
Having to go to the hospital 1.26 (0.76)
People in white uniforms 1.40 (0.83)
Having the nurse clean your teeth 1.96 (1.18)

SD.Standard Deviation.

Table 2 shows the distribution of the occurrence of dental fear according to socioeconomic and oral
health variables of adolescents; in the bivariate analysis, dental fear was associated with the non-nuclear family
structure (p=0.046), with schooling of parents/guardians < 8 years of study (p=0.031) and with the presence of

dental pain in the last six months (p=0.001).

Table 2. Dental fear distribution according to socioeconomic and oral health variables of adolescents.

Dental Fear
Variables Yes No p-value
N (%) N (%)
Sex (n=375)
Female 48 (20.3) 188 (779.7) 0.207*
Male 21 (15.1) 118 (84.9)
Age (n=375)
11 24(19.5) 99 (80.5) 0.673t
12 27 (20.6) 104 (79.4)
13 12 (14.6) 70 (85.4)
14 6 (15.4) 33 (84.6)
Family Structure (n=373)
Not nuclear 41 (22.3) 143 (77.7) 0.0461
Nuclear 27 (14.8) 162 (85.7)

@ 5
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Schooling of parents/guardians (n=368)

< 8 years of schooling 48 (22.1) 169 (77.9) 0.031*1
> 8 years of schooling 20 (13.2) 131 (86.8)

Monthly family income (n=333)
Up to 1 minimum wage* 51(18.1) 231 (81.9) 0.556t
More than 1 minimum wage* 11(21.6) 40 (78.4)

Receives financial benefit$ (n=374)
Yes 39 (17.0) 190 (83.0) 0.374t
No 30 (20.7) 115 (79.8)

Visited the dentist some time in life (n=375)
Yes 51(17.8) 236 (82.2) 0.570t
No 18 (20.5) 70 (79.5)

Type of dental health service consulted (n=272)
Public 43 (20.5) 167 (79.5) 0.179t
Private 8(12.9) 54 (87.1)

Dental pain in the last 6 months (n=368)
Yes 36 (26.3) 101 (73.7) 0.001t
No / Don’t know 29 (12.6) 202 (87.4)

Dental sensitivity in the last 6 months (n=373)
Yes 37 (20.2) 146 (79.8) 0.829%
No / Don’t know 31(16.8) 159 (83.7)

Dental caries (ICDAS >0) (n=375)
Present 53 (18.5) 233 (81.5) 0.906t
Absent 16 (18.0) 73 (82.0)

Severity of dental caries (n=286)
Initial stage (ICDAS 1 and 2) 3(27.8) 8 (72.7) 0.4331
Moderate / advanced stage (ICDAS 3-6) 50 (18.2) 225 (81.8)

MIH (n=575)
Absent 7(16.3) 36 (83.7) 0.703*
Absent 62 (18.7) 270 (81.3)

Severity of the MIH (n=43)
Mild 3(15.0) 17 (85.0) 1.000%
Severe 4(17.4) 19 (82.6)

*Brazilian minimum wage in force at the time of the research equivalent to US $ 264; SFamily government benefit (Welfare); tPearson's Chi-
Square test; ‘Fisher's Exact Test; p<0.05.

A multiple regression model was used to evaluate the associations of variables (Table 38). In the adjusted
analysis, the association between dental fear and dental pain in the last six months maintained its significance;
the prevalence of dental fear was 103% higher among adolescents with dental pain in the last six months

(PR=2.03; 95%CI=1.81-3.16; p=0.002).

Table 3. Poisson multiple regression model between dental fear and independent variables.
Variables Dental Fear
PR Crude (CI 95%) p-value PR Adjusted (CI 95%)  p-value

Family Structure

Not nuclear 1.38 (0.89-2.13) 0.146 1.30 (0.83-2.01) 0.249
Nuclear 1 1

Schooling of parents/guardians
< 8 years of schooling 1.28 (0.81-2.01) 0.291 - -
> 8 years of schooling 1

Type of dental health service consulted
Public 1.30 (0.69-2.4:3) 0.412 - -
Private 1

Dental pain in the last 6 months
Yes 2.09 (1.85-3.25) 0.001 2.03 (1.31-3.16) 0.002
No / Don’t know 1 1

PR: Prevalence Ratio; CI: Confidence Interval; p<0.05.
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Discussion

Dental fear is a common health problem [57 and can have different prevalences in different population
groups [4]. In this study, it was found that the prevalence of dental fear in adolescents was 18.4%, and the mean
CFSS-DS total score was 28.96. It is important to highlight that, in Brazil, the prevalence of dental fear varies
considerably, but the rate found is considered moderate compared to other regions of the world. While the
prevalence of dental fear is 5.7% in Danish children [317, it can reach 65.6% in children born in Indonesia [327].
This variability may be due to the way studies were conducted, since factors such as type of sampling, the
instrument used to measure dental fear, method of application and the respondent can directly influence the
results obtained [57. Therefore, it is important to consider these aspects when interpreting data and when
making comparisons with findings described in the literature.

Using CFSS-DS, a systematic review found a pooled prevalence of 12.2% and a mean total score of 26.20
among children and adolescents aged 0-13 years [47]. It was observed that the prevalence decreased with the
increase in age and that its frequency was higher in females [47]. Another recent systematic review using different
instruments to assess dental fear, also observed that children seem to be more affected by the condition than
adolescents [57]. In a previous study, with school children aged 8-10 years, the prevalence of dental fear was
21.6% and the mean CFSS-DS score was 29.97 [97]. These results corroborate the findings of Cianetti et al. [4]
and Grisolia et al. [57, who indicated a tendency for fear to decrease as age increases.

Adolescents, as they have greater cognitive capacity [6] and better understand dental procedures [337,
may be less likely to express dental fear. Furthermore, fear may be related to previous experience with dental
treatments [87, and it is likely that adolescents have had more opportunities to experience it, while younger
children may not have been yet exposed to these procedures. In fact, as shown in this study, the majority of
participants reported having visited the dentist at least once in their lives. Another difference is related to the
type of fear experienced by children and adolescents, in which younger children tend to be afraid of being
separated from their parents during treatment, while adolescents tend to be afraid of the social aspects of
treatment [(34].

Adolescence can also affect the tendency to report dental fear (857, since, in general, individuals become
more reserved at this stage, underestimating the prevalence found. Therefore, it is important for dentists and
family members to be aware of the signs of dental fear and create a welcoming and safe environment so that they
can feel comfortable sharing their concerns and receiving appropriate treatment. Nevertheless, implementing
dental education programs in schools and increasing access to oral health care can have a beneficial effect,
reducing dental fear [367].

In literature, most studies on factors associated with dental fear are focused on preschool children [357].
In this sense, this study is justified by seeking to understand the occurrence of dental fear in early adolescence,
a critical phase of transition from childhood to adulthood, which involves physical, social and psychological
changes with significant implications for behaviors and experiences related to oral health. The results can help
dental professionals develop more effective strategies to reduce fear and improve dental care at all stages of life.

The CFSS-DS items that obtained the highest mean values were: “Having someone put instruments in
your mouth”, “Injections”, “The dentist drilling”, “Having a stranger touch you” and “Choking”; thus, as in other
studies, these items were among the most feared, in different orders [15,16,25,33,37,387]. These results indicate
that individuals have similar fears regarding specific dental procedures, regardless of culture [37], suggesting
that invasive procedures may be the main triggers of dental fear [387. It is possible that the high scores in items

referring to sensory stimuli and instruments were influenced by the physical proximity of the professional during
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dental care, making some individuals feel invaded or uncomfortable, as well as the variety of instruments that
are introduced into the patient's oral cavity, the presence of excess saliva and the sensation of suffocation, which
can cause a choking sensation.

Although dental caries is the main reason for dental pain 397 and, therefore, a potential factor in the
development of dental fear [8,187, several studies, including the present study, have found no association
between dental fear and dental caries [6,9,11,37]. Despite the high prevalence of dental caries and more serious
carious lesions, capable of causing intense pain and contributing to the development of dental fear, it could be
inferred that these adolescents were affected by other factors [97, such as cultural [2,8,117] and psychosocial
[83] factors, and by socioeconomic status [8,97]. Furthermore, the presence of advanced carious lesions in the
chronic phase 187 may also have influenced the results.

To date, there are few studies that have investigated the association between dental fear and MIH [[9,15-
197]. However, they present inconclusive evidence due to limitations regarding the completion of questionnaires
by parents 15,187, collection of secondary oral health data, dental care regularity, fear uniformity (15,167 and
lack of sample representation [197]. Most of them were also conducted with children aged 8 years [187, 9 years
[157, 8 and 9 years [197] and 8-10 years [97].

There was no association between dental fear and MIH, corroborating previous studies [9,15-197.
Although most MIH defects were severe, there was an approximately equal distribution of adolescents with
dental fear, according to the MIH severity, which may support the findings of this study. Another possible
explanation is based on the fact that the prevalence of this type of fear tends to be lower in adolescents [187, as
previously mentioned. Additionally, it has been reported that mild injuries generate fewer clinical implications
compared to severe injuries [187]. However, in this study, although a slightly higher frequency of serious defects
was observed, no association was found, probably due to the small number of diagnosed cases. Further studies
are needed to evaluate this relationship.

After adjusting for socioeconomic covariates, dental fear remained associated with dental pain in the last
six months, indicating that pain had a strong association with dental fear in the age group under study. On the
other hand, demographic variables referring to family and adolescents did not maintain associations. Painful
symptoms are common in individuals with dental caries (897 and MIH [407], conditions that, in turn, were not
associated with dental fear. The information provided by parents about adolescents' dental pain may not have
been a reliable source for inferring the participants' real condition. In another perspective, it is possible that
adolescents felt more comfortable expressing their pain to their parents than reporting their fear regarding
dental treatment in the questionnaire. This may be related to cultural and social issues [357]. One possibility to
be considered is that if adolescents are fearful due to pain, they may end up avoiding treatment for dental caries
and MIH lesions, further worsening their oral health condition and perpetuating a vicious circle of dental fear.

It is important for dentists to be aware of this relationship between dental fear, pain, and oral health,
especially when encountering cases of MIH. Lacking confidence in diagnosing and treating this condition can
lead to issues in patient care, consequently heightening patient fear. Therefore, it is essential for dentists to be
well-prepared to handle MIH, receiving proper training during their education and participating in continuing
education courses throughout their careers [417]. This not only benefits the quality of care provided but also
helps create a more welcoming and trustworthy environment for patients. Additionally, promoting proper oral
hygiene habits, scheduling regular checkups, creating a playful environment, and employing behavioral

management techniques from childhood [427 can help prevent dental fear.
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This study has some limitations, such as the impossibility of establishing a cause and effect relationship
due to its cross-sectional design and the reporting of adolescents' dental pain by their parents/guardians.
However, its strengths include the possibility of generalizing the results to the target population, the use of a
validated questionnaire, examinations carried out by trained professionals, the execution of a pilot study and
dental fear self-reported by adolescents. Furthermore, the sample of school children may better represent data
on dental fear, as it involves individuals who avoid treatment and do not attend dental offices due to fear, but

who attend schools. In addition, prospective cohort studies are recommended to identify risk factors.

Conclusion
The findings revealed no association between dental fear, dental caries, and MIH in adolescents.
However, the prevalence of dental fear was higher among adolescents who reported dental pain in the last six

months.
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