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ABSTRACT
Aim: The aim of the study is to assess fear with the

‘Draw a Person’ test in sparing enzyme-based excavation
with Brix 3000 and conventional excavation when treat-
ing carious lesions in primary teeth.

Materials and Methods: The study involves 72 chil-
dren aged 4-6. The enzyme-based excavation was used at
42 of the children and for the remaining 30 – conventional
excavation with a bur.

Each child has to complete the ‘Draw a Person’ Test:
at home, before and after dental treatment in the dental of-
fice. The height of each figure is measured in centimeters
using a ruler.

Results and Conclusions: Immediately prior to the
dental treatment, a double reduction in the size of the fig-
ure in both groups could be observed, as compared to the
figure drawn at home, which refers to an increase in the
fear level. After the end of the treatment, in both groups,
an increase could be observed as to the height of the fig-
ure drawn, and there is the impression that the height of
the figures, drawn by children, where the carious lesions
were excavated with Brix 3000 are closer to the figures
drawn at home, compared to children treated using the
conventional method.

Keywords: Fear, ‘Draw a Person’ Test, Enzyme-
Based Excavation, Brix 3000,

INTRODUCTION
The fear of dental treatment could be defined as unu-

sual anxiety brought about by visiting a dental doctor for
prophylaxis or treatment or unjustified intimidation from
dental procedures. It could bear physiological, cognitive
and behavioral implications [1]. Different factors could pro-
voke negative attitudes in children. The dental instruments
are one example – children are not familiar with them, as
well as treatment methods, pain during treatment, etc. The
negative experience of children in their early childhood
could lead to an increase in dental anxiety and fear of treat-
ment [2, 3].

The fear of dental treatment could continue in adult-

hood and could have implications such as avoiding treat-
ment and worsening of oral hygiene as well as the quality
of life [4]. Behavioral assessment in children before dental
treatment is an important part of the initial examination of
the child. A number of tests have been developed to assess
and determine the level of dental anxiety in children [5].

Experience shows that a child, which demonstrates
fear of dental treatment and is not cooperative during pro-
cedures, could circumvent the success of the treatment and
cause its impossible conduct [5, 6].

Recently, the minimally invasive treatment has been
widely used as an alternative to conventional treatment [7].
Atraumatic restorative treatment (ART) becomes popular
with little children in the context of minimally invasive
treatment. Nowadays, for that purpose, there is a combina-
tion of chemical and enzyme-based means with manual ex-
cavators, which is considered a suitable atraumatic treat-
ment in the course of treatment of children.

Brix 3000 is a material for sparing enzyme excava-
tion. Its main component is papain, which is bio-capsuled
using the EBE Technology (Encapsulating Buffer Emul-
sion). Brix 3000 operates selectively with its active com-
ponent softening and removing the irreversibly denatural-
ized collagen without pain while reserving the partially
decomposed collagen in the dentine, which could be re-
stored and remineralized. Upon contact of the gel with the
healthy dentine, it loses its enzyme properties due to the
presence of antiprotease-1-antitrypsin, which deactivates its
enzyme quality.

Aim
Fear assessment using the ‘Draw-a-person’ test in

sparing enzyme and conventional excavation of carious le-
sions in primary teeth.

MATERIAL
72 children were included in the research, aged be-

tween 4-6. Sparing enzyme excavation was used on 42 of
them with Brix 3000, and the remaining 30 were included
in a control group using a conventional excavation with a
bur. In accordance with the Frankl scale, children have a
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strong or weak negative attitude towards dental treatment.

Methodology for Assessing Fear of Dental Treat-
ment using the Projective Test ‘Draw-a-Person’

The projective test ‘Draw-a-Person’ assesses fear
which children experience in a given situation. Each child
is assigned with a task to draw a person at a specific inter-
val of time – at home, before treatment and after the end
of the treatment. Children are not made wary of the
upcoming treatment. The first figure, drawn at home, is
considered to be basic under the assumption that in a situ-
ation where they are not aware of the upcoming treatment,
they have no reason to experience fear. It has been scien-
tifically proven that the size of the height of the figures
correlates with fearing. Figures are measured in centimeters,

with the height between the two most remote points taken
into account. [8].

For the enzyme-based and the conventional excava-
tion, equally deep dentine carious lesions at stage D3b were
selected (as per Peneva).

For the statistical processing of the results, the sta-
tistical software program SPSS was used (version 19, SPSS).
The level of significance was set at a 95 % interval of reli-
ability (p<0,05).

RESULTS
Table 1 shows the average size of the figures drawn

by children at home, immediately before and after the den-
tal treatment of the selected carious lesion, excavated with
Brix 3000.

It could be observed from the table that the average
height of the figures drawn at home is 21.12 cm. ±4.10.
Immediately before the dental treatment, in the dental of-
fice, the height of the drawings decreases – 12.77 cm
±3.44and is significantly increased immediately after the
treatment reaching 18.41 cm ±3.78. It could be observed
that the height of the figures drawn after the treatment is

significantly lower compared to the output level, drawn in
a state of calmness (p<0.05).

Table 2 reveals the average values of the height of
the figures, drawn at home, before and after the treatment
depending on the age of the children, excavated with Brix
3000.

Table 1. Comparative Fear Analysis at home, before and after Treatment of the Examined Children, excavated
with Brix 3000.

Figure Height Total Patients Paired T-test

N Mean±SD t1,2=18.705 p1,2<0.05

At Home1 42 21.12±4.10 t1,3=13.551 p1,3<0.05

Before Treatment2 42 12.77±3.44 t2,3=-14.049 p2,3<0.05

After Treatment3 42 18.41±3.78  

Table 2. Figure Height (cm) from the Projective Test ‘Draw-a-Person’ at home – depending on the Age, Excavated
with Brix 3000

Figure Height – at homea Figure Height – before Figure Height – after

Age Treatment Treatment Paired T-test

N Mean±SD N Mean±SD N Mean±SD

ta,b=10.169 pa,b=0.000

4 years old1 18 21.50±3.52 18 14.18±2.68 18 18.58±3.04 ta,c=8.804   pa,c=0.000

tb,c=-6.688  pb,c=0.000

ta,b=11.865 pa,b=0.000

5 years old2 15 19.99±4.91 15 11.02±3.52 15 17.32±4.48 ta,c=6.941   pa,c=0.000

tb,c=11.151 pb,c=0.000

ta,b=14.598 pa,b=0.000

6 years old3 9 22.27±3.68 9 12.85±3.66 9 19.87±3.69 ta,c=11.645 pa,c=0.000

tb,c=11.523 pb,c=0.000

t1,2=1.025p1,2=0.314 t1,2=2.924 p1,2=0.006 t1,2=0.960p1,2=0.345  

Ind T-test t1,3=-0.533p1,3=0.599 t1,3=1.078 p1,3=0.291 t1,3=-0.964p1,3=0.344

t2,3=-1.202p2,3=0.242 t2,3=-1.212 p2,3=0.238 t2,3=-1.433p2,3=0.166
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As could be seen from the table, the height of the
figures drawn, at home and after the treatment, does not
significantly differ in the age groups. There could only be
observed that in the 5-year-old children bracket, before and
after treatment, the size of the figures is relatively smaller

Table 3 represents a comparative analysis of the fear of dental treatment via the projective test ‘Draw-a-Person’
using a conventional and enzyme-based excavation with Brix 3000.

as compared to the rest, with no statistically significant dif-
ference amongst the age groups (p<0.05).

Following the conclusion of the dental treatment,
the tendency for the increase of the height of the drawings
is kept in all age groups, which is an indicator for the calm-
ness of the children.

Image 1. Drawn Persons, as per Excavation with Brix 3000 – at home (22 cm), before treatment (8.2 cm.), after
treatment (17.5 cm)

At Home Before Treatment After Treament

Immediately before the dental treatment, it could
be observed that there is a two-fold decrease in the size
of the figure in both groups as compared to the figure
drawn at home, which corroborates a heightened fear feel-
ing. Following the conclusion of the treatment, in both
groups, an increase in the height of the drawn figure could
be observed, and it is worthwhile noting that the height
of the figures, drawn by children, where the carious le-
sions are excavated with Brix 3000, are more similar to
those drawn at home than children treated using the con-
ventional method.

DISCUSSION
According to Sharma and Tyagi, the correct assess-

ment of behavior in children assists the dental doctor in
planning the visits in the most effective and efficient pos-
sible way [9].

A behavioral assessment was carried out with re-
gards to the examined children as per the Frankl scale,
with fear being assessed with the projective test ‘Draw-a-
Person’ in a Brix 3000 enzyme excavation.

The analysis of the drawn figures at home and prior
to the treatment under the ‘Draw-a-Person’ test demon-
strated an increase of fear and anxiety, regardless of age

Table 3. Comparative Analysis of the Fear using Bur Excavation and with Brix 3000 – at home, before and after
treatment

Excavation

Figure Height Bur Brix 3000 Ind T-test

N Mean±SD N Mean±SD

At Home 30 22.33±2.50 42 21.12±4.10 t=1.426 p=0.158

Before Treatment 30 10.94±2.48 42 12.77±3.44 t=-2.490 p=0.015

After Treatment 30 15.83±2.20 42 18.41±3.78 t=-3.341 p=0.001
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and sex of the children. Following the conclusion of the
excavation with Brix 3000, a decrease in fear and anxi-
ety could be observed. The figures of the drawings made
by children are significantly higher in comparison to
those drawn before treatment. This is an indicator of the
children’s calmness and lowers the levels of their anxi-
ety. The projective test ‘Draw-a-Person’ justifies the ac-
ceptance of enzyme-based excavation with Brix 3000 by
children experiencing fear from dental treatment.

A significant amount of research could be identi-
fied in the literature when it comes to fear and anxiety
assessment of children with regards to dental treatment,
conducted via various tests. Kilinc et al. examine 90 chil-
dren aged between 4 and 6. The measure the fear of ex-
amined children based on4 different scales – by pulse rate,
picture scale for fear assessment (Facial Image Scale),
Frankl’s scale and image test for self-assessing anxiety as
per Venham. Children’s anxiety is measured before and af-
ter treatment. The results corroborate that there is no sta-
tistically significant difference in using the 4 scales. Ac-
cording to each of them, children experience fear and anxi-
ety before treatment. Kilinc et al. came to the conclusion
that it is difficult to measure the level of dental anxiety
as it is a subjective factor that varies amongst the sepa-
rate groups [10]. Abreu et al. assess the dental fear of chil-
dren by comparing three different methods of excavation
– conventional, atraumatic and ultra-conventional with
manual excavators only. The fear assessment is conducted
before and after treatment via the Facial Image Scale. The
results are the following: the fear of dental treatment is
highest immediately before the initiation of the procedure
when it comes to the three excavation methods. After the
treatment, fear levels decrease the most in relation to the
atraumatic method of excavation. The ATR method is pre-
ferred by children [11]. These results match our results
with regards to Brix 3000.
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In Bulgaria, Rashkova et al. examined the attitude
of children between 3 and 9 years of age towards chemio-
mechanical excavation with Carisolv, which is another
method of sparing excavation. The authors come to the
conclusion that children with a high or low negative at-
titude as per Frankl generously accept the chemio-me-
chanical excavation. These results match the ones
achieved by us [12].

Another research assesses anxiety and fear of den-
tal treatment with Er-YAG laser-assisted treatment of tooth
caries in children with the projective test ‘Draw-a-Person’.
Their results also corroborate our conclusion [13].

Dental anxiety in the literature is described as a
state of anxiety since it appears after the dental treatment
and is connected with negative expectations, which are
oftentimes related to earlier traumatic experiences, nega-
tive family attitudes, fear of pain, unsuccessful or painful
previous treatment [14]. In this context, the enzyme-based
excavation with Brix 3000 could successfully be imple-
mented in the course of treatment of children with strong
or weak negative behavior as per Frankl towards dental
treatment.

CONCLUSIONS:
1. For children aged 4-to-6 there is a determination

of heightened fear when it comes to an upcoming treat-
ment and rapid calmness following sparing excavation
with Brix 3000;

2. There are no differences in the fear levels in chil-
dren aged 4 to 6, as per their age;

3. Brix 3000 could be successfully implemented
with children with a strong or weak negative attitudes as
per Frankl;

4. The sparing enzyme-based excavation lowers fear
levels in relation to dental treatment with children aged
4 to 6 in comparison to the conventional bur treatment.
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