
The aim of this study was to investigate the prevalence of dental fear and to evaluate its 
association with dental caries and molar incisor hypomineralization (MIH) in schoolchildren 
aged 8-10 years from a municipality in Northeastern Brazil. Data from 466 students 
enrolled in urban public schools in a cross-sectional study were collected. Parents/guardians 
answered a questionnaire addressing sociodemographic characteristics, dental fear was 
measured by means of the Children’s Fear Survey Schedule-Dental Subscale (CFSS-DS) 
and clinical examinations were performed by three calibrated examiners for diagnosis 
of dental caries, using the International Caries Detection & Assessment System - ICDAS 
II and a previously validated index for MIH. Descriptive data analysis was performed, 
and associations between dental fear, dental caries and MIH were analyzed using robust 
Poisson regression for complex samples (p<0,05). The prevalence of dental fear was 21.6%, 
and the mean total CFSS-DS score was 29.97 (CI 95%=29.05-30.89). In the multivariate 
adjusted model, the prevalence of dental fear was associated to family income (PR=1.78; 
CI 95%=1.02-3.08; p= 0.041). Monthly family income was associated with dental fear in 
children, whereas dental caries and MIH were not associated with dental fear.
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Introduction
Dental fear is an amplified physiological, behavioral 

and emotional reaction to one or more threatening stimuli 
in dental practice (1). There is a wide variation in the 
prevalence of dental fear worldwide identified with rates 
ranging from 2.4% in study conducted in the Netherlands 
(2), to 66.0% in São Paulo, Brazil (3), and the use of 
different methodologies for measuring fear, application 
in different age groups, and different cultural parameters 
may be responsible for these variations (4).

Dental fear is multifactorial (1) and can be triggered by 
pain experience (2,5), dental caries (6), negative experiences 
during dental treatment (7), socioeconomic, psychological 
(8) and cultural aspects, as well as by the profile of visits to 
dental services and previous visits to the dentist (5,8). In 
children with molar incisor hypomineralization (MIH), the 
risk of developing fear, anxiety and behavioral problems 
may be increased (9,10), because MIH is associated with 
many dental problems such as dentin hypersensitivity, rapid 
development of carious lesions and need for recurrent 
dental treatment (9,10), as well as dental pain (10,11) and 
difficulties in obtaining adequate anesthesia (9).

These findings led to the idea of a vicious cycle of 
fear, in which individuals highly affected by dental fear 
delay treatment, which leads to the development of more 
complex diseases, which possibly require more invasive 

and potentially painful treatments, thus reinforcing or 
increasing the level of fear (12). Early identification of 
dental fear in children is essential so that it can be controlled 
or reduced, and dental treatment can be effective (13).

Few studies have analyzed the relation between dental 
fear and dental caries in patients with MIH (9-11,14) and 
some limitations can be observed regarding the use of the 
parental version of questionnaires (9,11), and regarding the 
collection of children’s dental data from records retrieved 
from the service responsible for care (9,10). Therefore, the 
aim of this study was to investigate the prevalence of dental 
fear and to evaluate its association with dental caries and 
MIH in schoolchildren aged 8-10 years.

Material and Methods
Study Design and Location 

This is a cross-sectional study conducted in Campina 
Grande, PB, Brazil. The city has estimated population of 
407,472 inhabitants, Human Development Index (HDI) of 
0.72, and Gini Coefficient of 0.58 (15).

Population and Sample Calculation
Participants were selected from total population of 

53,596 schoolchildren (15), regularly enrolled in elementary 
schools in the municipality of Campina Grande. Cluster 
sampling was probabilistic and sample size calculation 
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was performed considering 26% prevalence (16), 95% 
confidence level, standard deviation of 1.96, 5% sampling 
error, and correction factor of 1.4, totaling 414 students. 
Twenty percent (20%) was added to this value to 
compensate for possible losses, and the final sample was 
estimated at 518 children. Two public schools were drawn 
in each of the six selected urban Health Districts (HD), 
totaling 12 institutions.

Inclusion and Exclusion Criteria
All 8-10 year-old children who had all first permanent 

molars fully erupted were included. Exclusion criteria 
consisted of children with mental retardation or 
developmental disorders, neuropsychiatric disorders (17) 
and those with fixed orthodontic appliance.

Training
Theoretical and practical training of the three examiners 

was performed by gold standard researchers with previous 
experiences in epidemiological investigations for the 
diagnosis of dental caries and MIH. For dental caries, 
examiners took theoretical training online at https://www.
iccms-web.com/ and regarding discussions about clinical 
diagnosis (18); practical stage was held in a public school. 
The inter-examiner Kappa correlation values found ranged 
from 0.80 to 0.90 and intra-examiners values from 0.71 
to 0.75. For MIH, theoretical training implied the clinical 
presentation and the differential diagnosis condition 
(19,20), followed by in lux calibration (20). Cohen’s Kappa 
coefficient was from 0.61 to 0.72 for inter-examiner 
calibration and 0.67 to 0.83 for intra-examiner calibration.

Pilot Study
A pilot study was conducted to evaluate the 

methodology, which included forty-nine children for 
convenience that were not included in the study sample. 
The results of the pilot study revealed that no changes to 
the proposed methods were needed.

Data Collection
Data collection was performed between March and May 

2019. The questionnaire developed by researchers contained 
questions regarding guardians (nuclear family structure 
when child lived with biological parents who were married 
or in a stable union, and non-nuclear family structure 
when the child lived with only one biological parent who 
was single, divorced or widowed (11), schooling, monthly 
family income and participation in assistance programs) 
and children (sex, age, mental retardation or developmental 
disorders, and neuropsychiatric disorders), in addition to 
data about their oral health habits (if they visited dentist 
in life, type of dental health service consulted, dental pain 

and dental sensitivity in the last 6 months). 
The next step consisted of applying the Children’s 

Fear Survey Schedule-Dental Subscale (CFSS-DS) (17) 
questionnaire, validated for Brazil, which consists of 15 
items related to different aspects of dental treatment, 
whose answers are scored on a five-point scale, from one 
(not afraid) to five (very afraid), with scores ranging from 
15 to 75. Dental fear was rated as low in children with 
scores <32 and moderate ≥32 and ≤38, but score >38 
was considered high (17). Children with CFSS-DS ≥38 were 
defined as having dental fear (17).

Before clinical examination, children were instructed 
on oral hygiene procedures and received fluoridated 
toothpaste and toothbrush by means of which their teeth 
were cleaned by supervised brushing. Clinical examinations 
took place in a reserved place in the school, under natural 
light, with the help of headlamps (JWS Lanternas, São 
Paulo, SP, Brazil). Researchers used all personal protective 
equipment, mouth mirrors (Golgran Indústria e Comércio 
de Instrumental Odontológico, São Caetano do Sul, SP, 
Brasil), WHO probes (Trinity Indústria e Comércio Ltda., 
São Paulo, SP, Brazil), and gauze, sterilized in autoclave 
(Gnatus Equipamentos Médico-Odontológicos Ltda., 
Barretos, SP, Brazil).

Children were evaluated to determine their dental 
caries experience according to the International Caries 
Detection and Assessment System II (ICDAS II). Dental 
caries was considered present for ICDAS code >0 and 
severity was classified as: healthy – code 0; early stage – 
codes 1 and 2; moderate stage – codes 3 and 4; advanced 
stage – codes 5 and 6 (21). MIH diagnosis was based on 
index proposed by Ghanim et al. (19) and the differential 
diagnosis of MIH was performed when diffuse opacities, 
white dental caries spots, amelogenesis imperfecta, enamel 
hypoplasia and other hypomineralization defects, distinct 
from MIH, were present (19). MIH was considered present 
when at least one hypomineralized permanent first molar 
was found (19). MIH 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 (20). Dental caries and MIH severity 
in each child were defined by the most severe ICDAS code 
observed in dental elements and the most severe defect 
observed in first permanent molars and/or permanent 
incisors, respectively (22). 

Statistical Analysis
Data were analyzed using STATA software (version 

15.0 for Windows, StataCorp., College Station, TX, USA). 
The following variables were dichotomized for statistical 
analysis purposes: parents or guardians’ schooling (≤ 8 
years of schooling and >8 years of schooling, where 8 years 
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is equivalent to complete elementary and middle school), 
dental pain complaint in the last 6 months (yes, no/do not 
know), dental sensitivity complaint in the last six months 
(yes, no/do not know) and dental caries severity (early stage 
for ICDAS 1 and 2 codes and moderate/advanced stage for 
ICDAS 3-6 codes).

To characterize the sample, descriptive analysis was 
conducted. The association of the independent variables 
with dental fear in children was determined using robust 
Poisson regression analysis for complex samples. All 
variables with p<0.2 in the bivariate analysis were included 
in the multivariate analysis with the adjustment factors. 
Prevalence ratios (PR) with their respective 95% confidence 
intervals (95% CI) were calculated for the associations. The 
fit of the model was assessed using the values of the Log 
pseudolikelihood, Wald Test and Pearson goodness-of-fit. 
Data overdispersion was assessed using the likelihood ratio 
(LR) test of overdispersion, which pointed to the absence 
of significant deviations from the equidispersion pattern. 
Significance level of 5% was adopted. 

Ethical Considerations
This study was approved by the Ethics Committee 

on Research with Human Beings of the State of Paraíba 
University, under number 3.155.847. Informed consent was 
obtained from all guardians and individuals included in the 
study. All study procedures were conducted in accordance 
with Resolution 466/12 of the National Health Council, 
Ministry of Health and the Declaration of Helsinki (1964) 
and its subsequent amendments.

Results
Of the 518 questionnaires, 35 were excluded due 

to incomplete data, 6 due to the presence of mental 
retardation, and 11 due to neuropsychiatric disorders. The 
final sample consisted of 466 children (89.9%) with average 
age of 8.95 (CI 95%=8.87-9.02). The average number of 
affected teeth per child was 4.91 (CI 95%=4.57-5.25), 
and 3.34 (CI 95%=2.73-3.95), for dental caries and MIH, 
respectively.

The prevalence of dental fear was 21.6%, and the mean 
total CFSS-DS score was 29.97 (CI 95%=29.05-30.89). 
According to CFSS-DS, most children had low dental fear 
(60.6%); however, 99 (20.9%) had high dental fear.

Table 1 shows the dental fear distribution according 
to sociodemographic and oral health variables of children. 
In the bivariate analysis, dental fear was associated with 
monthly family income (p=0.023).

Based on estimates of the final model, pseudo likelihood 
Log=-813.55545 (Wald χ2=9.72; p=0.0454) was found, 
indicating that at least one of the tested predictor variables 
significantly contributed to predict the outcome. Multiple 

regression model was used to assess associations of variables 
(Table 2). In the adjusted analysis, the association between 
dental fear and monthly family income maintained its 
significance; the prevalence of dental fear was 78% higher 
among families receiving monthly income of up to 1 
minimum wage (PR=1.78; CI 95%=1.02-3.08; p= 0.041). 

Discussion
The prevalence of children with dental fear deserves 

attention, as fear generates a cyclical problem (12) in which 
children are more likely to delay treatment, leading to more 
severe problems and symptomatic visits, which increase 
the maintenance or exacerbation of dental fear (12). 
Another issue is the potential link with non-cooperative 
behaviors (4), which may lead to increased treatment time, 
even threatening the dental care outcome (13). Therefore, 
children with dental fear should be identified to reduce 
the consequences of the disease and to adopt appropriate 
approaches.

In the present study, the prevalence of dental fear 
found was 21.6% and mean CFSS-DS score was 29.97. 
This finding is in line with previous studies conducted in 
Italy (26%) (16), Brazil (25.79) (17), Greece (27.10) (4) and 
Nigeria (38.60) (6). However, the score was higher than 
that reported for Greek (4) and Brazilian (17) children 
and lower for Nigerian (6) children, in relation to the 
mean score, which was also lower for Italian (16) children, 
regarding prevalence. However comparing studies using 
CFSS-DS and others using different research tools to assess 
dental fear is difficult due to the diversity of populations, 
considering differences in cultural aspects, age groups, 
in methodological issues, sampling methods, and cutoffs 
established to define dental fear (1,4,7). 

The choice of CFSS-DS as instrument for measuring 
dental fear was due to the fact that the questionnaire is 
easy to apply, has good internal consistency, high test-
retest reliability, good criterion validity (13,17) and is 
widely used in several countries, such as the Netherlands 
(2), Greece (4,14), Sweden (9,10), China (13), Italy (16), 
among others. This indicates that CFSS-DS is a reliable 
instrument for measuring dental fear in children. It is a 
self-report or parental report questionnaire, and in this 
research, it was applied directly to children, since it was 
observed that when using the parental version of the 
questionnaire, less anxious parents tend to underestimate 
their children’s dental fear, and more anxious parents tend 
to overestimate it (11). In Brazil, as far as we know, this is 
the first research that associates dental fear with dental 
caries and MIH using CFSS-DS.

The classification high of the dental fear rate found in 
this study, based on the research by Barbério (17), may have 
occurred due to the socioeconomic context of children, 
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Table 1. Bivariate Poisson regression model between dental fear, sociodemographic and oral health variables of children

Variables

Dental fear
Total

PRCrude (CI 95%) p valueYes No

n(a) %(b) n(a) %(b) n(a) %(b)

Sex

  Female 62 23.9 197 76.1 259 100.0 1.27 (0.89-1.82) 0.194

  Male 41 18.8 166 81.2 207 100.0 1

Age

  8 36 20.2 134 79.8 170 100.0 1

  9 38 21.9 129 78.1 167 100.0 1.08 (0.71-1.65) 0.703

  10 29 23.0 100 77.0 129 100.0 1.14 (0.73-1.77) 0.568

Family Structure

  Not nuclear 45 21.7 150 78.3 195 100.0 1

  Nuclear 55 21.4 205 78.6 260 100.0 1.01 (0.71-1.45) 0.940

Schooling of parents/guardians

  ≤ 8 years of schooling 56 21.8 201 78.2 257 100.0 1.03 (0.72-1.48) 0.871

  > 8 years of schooling 43 21.1 151 78.9 194 100.0 1

Monthly family income

  Up to 1 minimum wage(c) 67 18.6 282 81.4 349 100.0 1.61 (1.07-2.44) 0.023*

  More than 1 minimum wage(c) 23 30.0 55 70.0 78 100.0 1

Receives financial benefit(d)

  Yes 59 22.6 192 77.4 251 100.0 1

  No 42 20.3 167 79.7 209 100.0 1.12 (0.78-1.60) 0.552

Visited the dentist some time in life

  Yes 57 20.0 226 80.0 283 100.0 1

  No 45 23.9 134 76.1 179 100.0 1.20 (0.84-1.71) 0.324

Type of dental health service consulted 

  Public 33 17.3 153 82.7 186 100.0 1.45 (0.88-2.37) 0.143

  Private 21 25.0 65 75.0 86 100.0 1

Dental pain in the last 6 months

  Yes 46 23.2 151 76.8 197 100.0 1.14 (0.80-1.62) 0.479

  No/ Don’t know 55 20.4 207 79.6 262 100.0 1

Dental sensitivity in the last 6 months

  Yes 44 23.3 144 76.7 188 100.0 1.14 (0.80-1.63) 0.472

  No/Don’t know 58 20.4 215 79.6 273 100.0 1

Dental caries (ICDAS >0)

  Present 98 23.1 316 76.9 414 100.0 2.32 (0.97-5.51) 0.057

  Absent 5 10.0 47 90.0 52 100.0 1

Severity of dental caries

  Initial stage (ICDAS 1 and 2) 5 13.4 28 86.6 33 100.0 1

  Moderate/advanced stage (ICDAS 3-6) 93 24.0 288 76.0 381 100.0 1.79 (0.75-4.25) 0.189

MIH

  Present 15 27.0 41 73.0 56 100.0 1.29 (0.80-2.09) 0.297

  Absent 88 20.9 322 79.1 410 100.0 1

Severity of the MIH

  Mild 11 29.9 26 70.1 37 100.0 1

  Severe 4 21.3 15 78.7 19 100.0 0.71 (0.25-2.00) 0.521

(a) Non-weighted estimates; (b) Weighted estimates considering the complex sampling plan. (c) Brazilian minimum wage in force at the time of the research equivalent 
to US $ 264; (d) Family government benefit (Welfare); PR=prevalence ratio; CI=confidence interval; * p<0.05.

because school type is used as an alternative indicator of 
socioeconomic status, in which children from public schools 

are considered as a disadvantaged social group (23). Lower 
socioeconomic condition limits access to high-quality and 
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regular dental treatment options for children in Brazil (17). 
It is recognized that socioeconomic status is considered 

an indirect influence on dental fear (5,8). The factors 
experienced by the child are considered direct influences (5), 
such as caries (6) and dental pain (5,11), as well as previous 
history of dental treatment (5,8,24). In this research, 
significant association between dental fear and monthly 
family income was found, but some other studies have 
found no association (4,11). This significant association, 
with prevalence of dental fear being 78% higher among 
children living on an income of up to 1 Brazilian minimum 
wage, may be related to the fact that children from lower 
socioeconomic levels visit the dentist less, probably due to 
the lower purchasing power, which can help maintaining 
or increasing dental fear (8). The socioeconomic level is a 
strong marker for health indicators, in which individuals 
from lower socioeconomic levels exhibit worse general and 
oral health conditions (25).

In addition, study with children from different 
socioeconomic levels found higher average CFSS-DS score 
among those with lower income and differences in the 
level of dental fear due to socioeconomic level (SES) (26), 
according to the Rachman’s theory (27). Modeling (learning 
through the observation of “models”, such as parents or 
siblings) was the main responsible for predicting dental 
fear in low-income children; however, direct conditioning 
(learning by the child) was the predictor in children with 
high socioeconomic level (26). Thus, it could be inferred 
that when family members with lower socioeconomic 
status have negative attitudes towards dental stimuli, the 
child may develop dental fear (28). Parents’ dental fear 
can also affect a child’s previous dental history, resulting 
in delayed treatment, which can increase the likelihood of 

painful or traumatic treatment (28). Children with better 
economic condition, on the other hand, by acquiring 
fear through direct conditioning and by having greater 
opportunity for a more appropriate treatment with less 
probability of resulting in a conditioning event, may 
develop dental fear less quickly than children without 
such conditions.

No significant associations were found between dental 
fear, dental caries and MIH, corroborating with previous 
researches (9-11,14). Only in the study by Menoncin et 
al. (11), dental caries experience in primary teeth was 
associated with lower levels of dental fear, compared to 
the absence of dental caries. In this case, children may 
possibly understand that the dentist can alleviate their 
pain, so that they do not fear dental treatment.

The relationship between dental fear and dental caries is 
controversial (4-6,8). Children with dental fear have worse 
oral health conditions (5) because poor oral health increases 
the likelihood of dental pain, or can result in a negative 
dental experience (7), which can reinforce the occurrence 
of dental fear (5). Although the percentage of children who 
reported dental fear was significantly higher among those 
with dental caries, it could be inferred that these children 
were possibly influenced by other factors such as cultural 
(1,4,5) and psychosocial (7) as well as the socioeconomic 
condition itself (5,8). Another factor is the ICDAS sensitivity, 
where dental caries, if in the chronic phase (17), may 
not influence dental fear reports. The diversity of study 
methodologies, including differences in the age range of 
the sample (4-7) and data analysis methodologies (6), may 
explain these differences. In addition, it can be interpreted 
as a possibility, that the higher frequency of dental caries 
of moderate/advanced severity among children with dental 

fear are consequences of the vicious 
cycle of fear, in which individuals 
with dental fear avoid treatment, 
leading to the progression of disease, 
reinforcing fear (12).

A possible explanation for the 
lack of association between dental 
fear and MIH stems from the fact that 
the prevalence of this type of fear 
tends to be lower in older children, 
when compared with younger ones 
(11), and, according to Menoncin 
et al. (11), this may also explain the 
lack of association found in previous 
studies (9,10,14). The severity of 
MIH is another issue that must be 
considered to explain this finding, 
since lesions with only color changes, 
as found in higher number in this 

Table 2. Multiple Poisson regression model between dental fear and independent variables

Variables
Bivariate Multivariate(e)

PRCrude (CI 95%) p value PRAdjusted (CI 95%) p value

Sex

  Female 1.27 (0.89-1.82) 0.194 1.30 (0.78-2.19) 0.316

  Male 1 1

Monthly family income

  Up to 1 minimum wage(f) 1.61 (1.07-2.44) 0.023* 1.78 (1.02-3.08) 0.041*

  More than 1 minimum wage(f) 1 1

Type of dental health service consulted 

  Public 1.45 (0.88-2.37) 0.143 1.29 (0.75-2.21) 0.361

  Private 1 1

Dental caries (ICDAS > 0)

  Present 2.32 (0.97-5.51) 0.057 1.59 (0.58-4.31) 0.367

  Absent 1 1

PR=prevalence ratio; CI=confidence interval; * p<0.05. (e) Model adjusted by the following co-variables: sex, 
monthly family income, type of dental health service consulted, and dental caries. (f) Brazilian minimum 
wage in force at the time of the research equivalent to US $ 264.
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research, have less clinical implications compared to more 
severe ones (11). Teeth severely affected by MIH require 
restorations due to enamel disintegration and the possibility 
of developing dental caries (9), which can promote painful 
symptoms as a result of difficulties in anesthesia, probably 
due to subclinical inflammation of pulp cells caused by 
enamel porosity (20). As a consequence, these children may 
experience fear during dental treatment (9).

Some limitations can be observed in this study, such 
as the impossibility of investigating the cause-and-
effect relationship, since this study has cross-sectional 
design. On the other hand, as strengths we can cite the 
generalization of results for the target population, the 
use of a validated questionnaire, the execution of a pilot 
study, the performance of clinical examinations by trained 
researchers, and the self-report of dental fear by children. 
This research provides relevant epidemiologic data for the 
design of future studies, thus providing the best clinical 
management strategies during dental care.

In conclusion, monthly family income is associated 
with dental fear in children, whereas dental caries and MIH 
are not associated with dental fear. Dental fear is widely 
recognized for its detrimental effects and identifying 
children with this condition helps to control dental fear 
by influencing oral health improvement.

Resumo
O objetivo deste estudo foi investigar a prevalência de medo 
odontológico e avaliar sua associação com a cárie dentária e a 
Hipomineralização molar-incisivo (HMI), em escolares de 8 a 10 anos, 
em um município da região Nordeste do Brasil. Foram coletados dados 
de 466 estudantes matriculados em escolas públicas urbanas, em um 
estudo transversal. Os pais/responsáveis responderam a um questionário 
abordando características sociodemográficas, o medo odontológico foi 
mensurado por meio do Children’s Fear Survey Schedule-Dental Subscale 
(CFSS-DS), e os exames clínicos foram realizados por três examinadores 
calibrados para o diagnóstico de cárie dentária, utilizando o índice 
International Caries Detection & Assessment System (ICDAS II) e, por um 
índice previamente validado, para HMI. Foi realizada a análise descritiva 
dos dados e as associações entre medo odontológico, cárie dentária e 
HMI foram avaliadas pela regressão robusta de Poisson para amostras 
complexas (p<0,05). A prevalência de medo odontológico foi de 21,6%, 
e o escore médio total do CFSS-DS foi de 29,97 (IC 95%=29,05-30,89). 
No modelo multivariado ajustado, a prevalência de medo odontológico 
esteve associada à renda familiar (RP=1,78; IC 95%=1,02-3,08; p= 
0,041). A renda familiar mensal foi associada ao medo odontológico 
em crianças, enquanto a cárie dentária e a HMI não foram associadas 
ao medo odontológico.
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