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Abstract

Objective: To evaluate child anxiety prior to dental care; to compare the results obtained by applying
different anxiety tests and to assess whether anxiety is related to age or gender, and to identify which test
children find to be more attractive and easier to understand. Material and Methods: The research was
performed with 80 children of both genders and age group of 4-9 years distributed into Group 1 = children
aged 4, 5 and 6 years and Group 2 = children aged 7, 8 and 9 years. Modified Venham Picture Test (VPT),
RMS Pictorial Scale (RMS-PS) and Facial Image Scale (FIS) were the anxiety evaluation tests used. For
statistical analysis, the Shapiro Wilk Normality test, Spearman correlation and the Independent
Proportions test were used. Results: Modified VPT identified 70% anxiety-free children, RMS-PS 90%, and
FIS 87%. RMS-PS and FIS scores had moderate correlation (51%). Regarding age groups, no significant
difference was found between proportions of group 1 and group 2. According to gender, in 11 girls, the
modified VPT test identified 3 (27%) with some anxiety degree; RMS-PS test identified 1 (9%) and FIS test
2 (18%). In 19 boys, modified VPT test identified 6 (32%) with some anxiety degree; RMS-PS test identified
2 (11%) and the FIS test 2 (11%). The test that was the easiest to understand was the modified VPT (54%)
and regarding attractiveness, modified VPT and RMS-PS presented similar results, 40% each. Conclusion:
All three tests were able to identify anxiety prior to dental care. The evaluation of results showed that the
more the children could identify themselves with the test, the more they found it to be easy and attractive.
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Introduction

Although dentistry is technologically developed, dental fear and anxiety are the most observed
feelings in dental offices, both in children and adults. These are feelings that cause concern among
professionals, as they impair the dentist-patient relationship, and can also result in interferences in the oral
health care [1,27.

The main factors that generate fear are: previous painful experience, lack of knowledge about
procedures, office environment and negative ideas passed on by other people [37. In dental care for children,
dentists must be aware that fear is part of their development and that if behavior control techniques are not
used, care can cause trauma throughout their lives [47.

In a comprehensive literature review published from 1982 to 2006 in the PubMed database, the
prevalence of dental fear and anxiety (DFA) and dental behavior management problems (DBMP) in children
and adolescents was assessed, as well as their relationship with age, gender, general anxiety, nature and
general behavioral problems. The prevalence of DFA and DBMP was estimated at 9%, with a decrease in
prevalence with age. DFA / DBMP were more frequent in girls [57.

A cross-sectional analytical study in which 1,546 elementary school children were selected sought to
assess the level of dental fear in schoolchildren and determine its relationship with dental caries. The children's
fear research scale - sub-dental scale (EPMD-SD) was used to assess children's dental fear and caries activity
was measured by the decayed, missing and filled permanent and deciduous teeth index (DMFT and dmft),
according to criteria of the World Health Organization (WHO). The results showed that approximately 24% of
children had high dental fear and 12.50% of them had severe dental fear. Girls had higher rate of serious dental
fear than boys (20% vs 5%). Caries severity was significantly increased in children who had higher fear scores.
It was observed that dental fear has direct relationship with permanent decayed teeth and inverse relationship
with restored permanent teeth [67].

Interpreting the behavior of the pediatric patient enables the dentist to use appropriate techniques for
the management of a particular child. Knowing the child’s behavior, personality and psychological
characteristics will significantly increase treatment successfulness [77].

Therefore, the analysis of child’s behavior prior to dental care will enable the use of appropriate care
techniques for each child, according to their emotional state. To assist in this behavior interpretation, choosing
anxiety tests aimed at children is a good option. For this choice, some criteria must be used, since
attractiveness, acceptance and identification by the figure shown influence the reliability of responses.

In this context, this study aimed to assess children's anxiety before dental care through the modified
Venham Picture Test (modified VPT) tests [87], RMS Pictorial Scale (RMS-PS) [97 and Facial Image Scale
(FIS) [107; to compare the results obtained by applying the tests and to assess whether anxiety is related to
age or gender, in addition to identifying which test children consider to be the most attractive and easiest to

understand.

Material and Methods
Study Design and Sample

The research was performed at the pediatric dentistry reception of the Regional University of
Blumenau (FURB).

The sample was carried out for convenience by evaluating 30 children of both genders who came for

dental care from September 2018 to May 2019, belonging to the age group of 4-9 years, and were distributed
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into the following groups: Group 1 = children aged 4, 5 and 6 years and Group 2 = children aged 7, 8 and 9

years.

Data Collection

While the child waited for care, a child identification form was completed and tests were applied
separately. For each test, the child was asked how he / she was feeling at that moment, and should point to the
figure that best represented his / her emotion. Initially, the modified Venham Picture Test [87] was applied,
which consists of eight cards that were in accordance with the ethnicity and corresponding gender of the
interviewed child (Figures 1 to 4). Each card has two figures, an “anxious” figure and a “not anxious” figure.
The figure that, in each pair, revealed the negative feeling was assigned one point in the assessment. The sum
of the scores of all pairs of figures can vary from zero to eight, with zero representing anxiety-free, one to three

- low anxiety level, four to six — intermediate anxiety level and seven and eight — high anxiety level [117.
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Figure 1. Modified VPT test (white girl) [8]. Figure 2. Modified VPT test (black girl) [8].
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Figure 3. Modified VPT test (white boy) [8]. Figure 4. Modified VPT test (black boy) [8].

Then the RMS Pictorial Scale (RMS-PS) [97 was applied, which consists of 5 photographs of boy and
girl faces that show emotional characteristics from very happy to very unhappy. Each photograph has a score,
the first being the score 1 and the last score 5 (Figures 5 and 6). Finally, the Facial Image Scale (FIS) [10] was
applied, which also contains figures of 5 faces, ranging from very happy to very unhappy. It has score from 1 to
5, with 1 being very happy and 5 being very unhappy (Figure 7). After applying the tests individually, the child
was asked to report which test he / she found easier to understand and which test he / she found more

attractive.
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Figure 5. RMS Pictorial Scale (boy) [9]. Figure 6. RMS Pictorial Scale (girl) [9].

4 3 2 1

Figure 7. Facial Image Scale [107].

For data organization, the following scores were assigned for the modified VPT test: 1: Anxiety free;
2: Low anxiety level; 8: Intermediate anxiety level; and 4) High anxiety level. Regarding the RMS-PS test, for
comparison purposes, the child was “very happy” and “happy” free from anxiety and assigned score 1. The test
showed the following scores: 1: Very happy and happy (anxiety free); 2: Indifferent (low anxiety level); 8: Sad
(Intermediate anxiety level); and 4: Very sad (high anxiety level). In the FIS test, for comparison purposes, the
child was considered “very happy” and “happy” free from anxiety and assigned score 1. The test had the
following scores: 1: Very happy and happy (anxiety free); 2: Indifferent (low anxiety level); 8: Sad (Intermediate
anxiety level); and 4: Very sad (high anxiety level).

Data Analysis

To statistically analyze the correlation of results obtained in anxiety tests, the Shapiro Wilk normality
test with data of quantitative variables was used and it was found that in all cases, data presented non-normal
distribution. Therefore, Spearman's correlation was the most suitable. To compare the anxiety level presented
in tests in relation to the age group, the test of independent proportions was used. For all cases where
statistical tests were used, 5% significance was adopted. The software used for statistical analysis was

Microsoft Excel 2016 and Past 3.20.

Ethical Aspects

Prior authorization for participation in the project was requested from parents or legal guardians,
with the signing of the Free and Informed Consent Form, and through the child's agreement with the term of
consent for minors. This project was evaluated by the Ethics Research Committee on Human Beings and was

approved under Protocol No. 2.839.609

Results
Thirty children were evaluated, 63% male and 37% female, belonging to the age group of 4-9 years.
The average age of children was 7.01 years. The results showed that, in relation to the absence of anxiety, the

modified VPT test identified 21 children (70%) free from anxiety, the RMS-PS test 27 children (90%) and in
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the FIS test, 26 children were free from anxiety (87%). Low anxiety level was diagnosed in the modified VPT
test in 9 children (30%), in the RMS-PS test, 2 children (9%) and in the FIS test, 8 children (10%). Intermediate
anxiety level was diagnosed by the RMS-PS and FIS tests in only 1 (8%) of the 30 children (Table 1).

Regarding gender, anxiety assessment according to the different tests is shown in Tables 2 and 3.

Table 1. Anxiety assessment in relation to modified VPT, RMS-PS and FIS tests for children
aged 4-9 years.

Anxiety Degree Modified VPT RMS-PS FIS
N (%) N (%) N (%)
Free From Anxiety 21 (70.0) 27 (90.0) 26 (87.0)
Low Anxiety Level 9 (30.0) 2 (7.0) 3 (10.0)
Intermediate Anxiety Level 0 (0.0) 1(3.0) 1(8.0)
High Anxiety Level 0 (0.0) 0 (0.0) 0 (0.0)

Table 2. Anxiety assessment of boys aged 4-9 years.

Anxiety Degree Modified VPT RMS-PS FIS
N (%) N (%) N (%)
Free From Anxiety 13 (68.0) 17 (89.0) 17 (89.0)
Low Anxiety Level 6 (32.0) 2 (11.0) 2 (11.0)
Intermediate Anxiety Level 0 (0.0) 0 (0.0) 0 (0.0)
High Anxiety Level 0 (0.0) 0 (0.0) 0 (0.0)

Table 3. Anxiety assessment of girls aged 4-9 years.

Anxiety Degree Modified VPT RMS-PS FIS
N (%) N (%) N (%)
Free From Anxiety 8(73.0) 10 (91.0) 9 (82.0)
Low Anxiety Level 3(27.0) 0 (0.0) 1(9.0)
Intermediate Anxiety Level 0 (0.0) 1(9.0) 1(9.0)
High Anxiety Level 0 (0.0) 0 (0.0) 0 (0.0)

Spearman correlation was used to compare tests with each other and moderate correlation was
observed between RMS-PS and FIS scores (51.01%), which indicates that MS-PS and FIS tests can measure
anxiety the same way. Comparing the modified VPT test with RMS-PS, correlation proved to be non-existent,
which indicates that the sample in this study was not sufficiently large to diagnose differences between tests.

Correlation was also non-existent between VPT and FIS (Table 4).

Table 4. Correlations between modified VPT, RMS-PS and FIS tests.

Variables N Mean (SD) Median (DQ) Spearman Correlation  p-value
RMS-PS 30 1.1 £ 0.4 1.0 £ 0.0 51.0% 0.0040
FIS 30 1.1 £ 0.4 1.0 £ 0.0
Modified VPT 30 1.8 £ 0.4 1.0 £ 0.5 -21.7% 0.2478
RMS-PS 30 1.1 £ 0.4 1.0 £ 0.0
Modified VPT 30 1.8 £ 0.4 1.0 £ 0.5 -2.1% 0.9108
FIS 30 1.1 £ 0.4 1.0 £ 0.0
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To compare the anxiety level presented in tests in relation to the age group, the test of independent
proportions was used. Children were grouped into two groups: Group 1 = children aged 4, 5 and 6 years and
Group 2 = children aged 7, 8 and 9 years. There was no significant difference between proportions of group 1
and group 2 in each test, in the following anxiety degrees: free from anxiety and low anxiety level (p>0.05).
The number of children was insufficient for analysis in the anxiety degrees: intermediate and high anxiety level

for the two different groups.

Table 5. Anxiety levels presented in tests in relation to the age group.

Anxiety Degree Age Group Modified VPT RMS-PS FIS
N (%) N (%) N (%)
Free from Anxiety Group 1 (n=11) 8(73.0) 9 (82.0) 8(73.0)
Group 2 (n= 19) 13 (68.0) 18 (95.0) 18 (95.0)
p-value 0.5921 0.2557 0.0874
Low Anxiety Level Group 1 (n=11) 3(27.0) 1(9.0) 2 (18.0)
Group 2 (n= 19) 6 (32.0) 1(5.0) 1(5.0)
p-value 0.8041 0.6855 0.2557
Intermediate Anxiety Level ~ Group 1 (n=11) 0 (0.0) 1(9.0) 1(9.0)
Group 2 (n= 19) 0 (0.0) 0 (0.0) 0 (0.0)
High Anxiety Level Group 1 (n=11) 0 (0.0) 0 (0.0) 0 (0.0)
Group 2 (n= 19) 0 (0.0) 0 (0.0) 0 (0.0)

When comparing tests in relation to how easy children understand them, the modified VPT test was
preferred by 54%, the RMS-PS by 33% and the FIS by 13%. Regarding attractiveness, the modified VPT test
and the RMS-PS were preferred by 40%, respectively, and the FIS by 20% (Table 6).

Table 6. Distribution of test preference regarding ease of understanding.

Tests Ease of Understanding Attractiveness
Modified VPT 54.0% 40.0%
RMS-PS 38.0% 40.0%

FIS 13.0% 20.0%

Discussion

This work aimed to assess anxiety prior to dental care for children using tests available in literature
and to identify the preference of tests by children regarding ease of understanding and attractiveness. The
most modern and updated tests were chosen for this work, such as the modified VPT, RMS-PS, and FIS as a
classic test [2,9,147].

The search for a better environment for the child at the dental office encompasses several segments,
including modern technologies, preparation of the pediatric room to the most current psychological approaches
to involve children, whether for dental treatment or for promoting oral health in a more careful and up-to-date
way as possible. This is what could be observed in relation to tests to assess anxiety, which have evolved from
black and white figures to colored figures and photographs in different studies [8,9,12,137.

Observing the need to update tests for a new generation of children and to compare with other
existing tests such as VPT, RMS-PS and FIS, some authors identified strong correlation between scores of
VPT and RMS-PS tests, which indicates that the latter can measure child's anxiety in the same way as VPT.
Comparing scores between RMS-PS and FIS, the authors found moderate correlation in their study [97]. Data
from the present study also pointed out that the scores of RMS-PS and FIS tests had moderate correlation
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(51.01%). However, when the modified VPT test was compared with RMS-PS, and the modified VPT with FIS,
correlations proved to be non-existent. It could be inferred that this finding is possibly due to the fact that the
sample in this study is not sufficiently large to observe any correlation.

In the analysis of the anxiety of children who participated in this study, the modified VPT test
identified 70% of children free from anxiety and 30% with some anxiety degree; the RMS-PS identified 90% of
children free from anxiety and 10% with some anxiety degree. The FIS test identified 87% of children free from
anxiety and 18% with some anxiety degree. Also in another study, the authors observed 75.4%, out of a total of
1202 children, free from anxiety using the dental anxiety questionnaire (DAQ) [147. Another study
corroborates the findings of this study when assessing fear and anxiety about dental treatment (DFA) among
children aged 8-14« years and found 14.8% of dental fear according to the facial image scale (FIS), 22.6%
according to the dental fear scale (DFS), and 7.4% when using the dental subscale (CFSS-DS) [157.

Regarding gender, this study showed similar result for both boys and girls regarding the presence of
some anxiety degree. Other authors found 22.68% of dental anxiety in a cross-sectional study with a group of
Romanian students aged 6-12 years and also found no significant differences in dental anxiety scores between
boys and girls [167. In a systematic review of thirty-two articles, it was found that the prevalence of fear and
dental anxiety was more frequent in girls [177].

Regarding the age group, there was no significant difference between proportions of group 1 (4.5 and
6 years) and group 2 (7.8 and 9 years) in the present study. In the systematic review above, in addition to
assessing the difference between genders, they verified variable age in the investigation of dental fear and
observed a decrease in the prevalence of dental fear with increasing age [177]. In the research of other authors,
the results showed that an unpleasant previous experience in the dental clinic and the child's age significantly
influence behavior during dental care, and it was concluded that dental fear decreases and behavior improves
with increasing age [187]. In this study, it was observed that children are familiar to the University Pediatric
Dentistry Clinic, which can be an explanatory hypothesis for the lack of significant difference in relation to the
presence of dental fear in groups 1 and group 2.

In the present study, the test that was the easiest to understand was the modified VPT (54%). As for
attractiveness, the modified VPT and RMS-PS tests had equal results (40%). Data in this study differ from
other authors who found that the RMS-PS test was the most attractive for 62.7% of children, followed by VPT
(38.83%) and FIS (8.9%) [9]. It could be inferred that the modified VPT test was more attractive to children in
the region of this study since they identified more with the test that used colored and funny drawings
containing body expressions in addition to facial expressions, compared to the test that used photographs
(RMS-PS). For a more in-depth assessment of correlations among tests, studies with larger samples should be

carried out.

Conclusion

The three tests were able to identify anxiety prior to dental care. During the study and through the
evaluation of results, it was observed that the identification with the test was proportional to its attractiveness
and ease of understanding. RMS-PS and modified VPT tests were the most attractive for children, and the

easiest to understand was the modified VPT.
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