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Anxiety in Children during Occlusal ART Restorations in
Primary Molars Placed in School Environment and Hospital

Dental Setup
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Objective: To evaluate the anxiety in children during occlusal atraumatic restorative treatment (ART) in the
primary molars of children; and compare the anxiety for ART procedure performed in school environment
and in hospital dental setup. Study design: A randomized controlled trial where One dentist placed 120 ART
restorations in 60 five- to seven year-olds who had bilateral matched pairs of occlusal carious primary
molars. A split-mouth design was used to place restorations in school and in hospital dental setup, which
were assigned randomly to contralateral sides. Anxiety was evaluated by Modified Venhem score and the
heart rate of the children at five fixed moments during dental treatment. Results: At the entrance of the chil-
dren into the treatment room, statistically significant difference between treatment in school environment
and treatment in hospital dental setup for venham score and heart rate could be found (P=0.023 and
P=0.037 respectively). At the start of the treatment procedure higher venham score and heart rate was
observed in children treated in hospital dental setup in comparison with the children treated in school envi-
ronment , finding was statistically significant (P=0.011 and P=0.029 respectively). During all other three
points of treatment, the Venham scores of the children treated in school were lower than those of the chil-
dren treated in hospital dental setup but statistically not significant (P> (0.05). Positive co-relation between
Venham scores and Heart rate was established. No statistically significant relation could be established
between boys and girls. Conclusions: Overall anxiety in children for ART treatment was found to be less
and the procedure was well accepted irrespective of environment where treatment was performed. Hospital
dental setup by itself made children anxious during entrance and starting of the treatment when compared

to children treated in school environment.
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INTRODUCTION
traumatic restorative treatment (ART) is a minimally
Ainvasive technique for removing soft, demineral-
ized, carious dental tissue using hand instruments,
followed by restoration of the tooth with an adhesive
restorative material-routinely glass ionomer cement (GIC).'
ART was originally developed for and introduced to eco-

nomically underdeveloped populations with limited
resources."” It also has applications in industrial countries,
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however, especially for very young children who are being
introduced to oral care,’ patients who experience extreme
fear or anxiety about dental procedures,*” mentally and/or
physically handicapped patients,” home-bound elderly and
nursing home resident patients,® and patients from high-risk
caries clinics who can benefit from ART as an intermediate
treatment to stabilize conditions.>’

Although ART uses only manual excavation and restora-
tion of cavity with chemically adhesive restorative material,
the environment in which it is performed may influence the
anxiety in children for dental procedure. The ART procedure
is established for field and detailed procedural instructions
have been laid in manual for ART by WHO. With the
increase in knowledge of caries process and improvement in
adhesive dental restorative materials the procedure of ART
is implemented as minimal invasive technique in hospital
dental setup also.® ART procedure is established to be less
anxiety producing when compared with procedures using
dental drill. No previous study has directly compared the
anxiety in children for ART restorations in situations where
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it is performed in school environment and in hospital dental
setup.
The objectives of this clinical study were to:

1. Evaluate, the anxiety in children for occlusal Class I
ART restorations placed in primary molars.

2. Compare the anxiety in children for class I ART
restorations performed in school environment and in
hospital dental setup.

MATERIAL AND METHODS

Sixty primary school children who had a matched pair of
primary molars with an occlusal carious lesion of a similar
size extending into the dentine with an entrance large
enough to allow access by hand instruments-were selected
for ART treatment. Teeth were excluded if there was a defi-
nite or likely pulpal exposure or an associated abscess. Prior
to treatment, written consent was obtained from all parents/
guardians through the school authorities.

One hundred-twenty restorations were placed in 60 chil-
dren by the same dentist with the help of one dental hygien-
ist using the ART technique. A split-mouth design was used
to place the ART restorations in school environment and
hospital dental setup, assigned randomly to contralateral
sides. The treatment was performed in the schools following
the standard ART procedure using hand instruments and a
portable light. Same children were treated for another ART
restoration in department of pedodontics clinic on dental
chair. The restoration material used was Fuji IX Glass
Ionomer Cement (GC Fuji IX, Tokyo, Japan), a hand-mixed
glass ionomer recommended for use in Class I primary teeth.
Each child received 2 ART restorations: one performed in
school environment; and one performed in pedodontic clinic
dental setup.

The press-finger technique was used to condense the
material into the cavity and adjacent pits and fissures, thus
providing a sealant restoration by using a gloved finger
lightly lubricated with petroleum jelly. After the restorations
were set initially and the dentist performed an occlusal
adjustment, cavity varnish was applied over them. No local
anesthesia was used for any of the restorations.

Modified venham anxiety scale (Table 1) and heart rate of
the children were measured at five points during the ART
procedure: (I) When the child entered the treatment room,
(IT) at the start of excavation, (III) at the moment of deepest
excavation, (IV) at the moment the restoration was applied,
and (V) after completion of treatment. At each of these time
intervals, the heart rate of the patients was measured using a
portable pulse oximeter device applied on the finger of the
child. General behavior of the child during the whole treat-
ment was also registered, again on the modified venham
scale (Venhan overall score). Finally, the highest observed
score was noted as the Venham peak score. Both the record-
ings of the heart rate and the observations were carried out
by one of the authors, not taking part in actual treatment of
the children.

To analyse a difference in the venham score between both
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Table 1. Venham Index (modified 6-point scale according to
venhem)

Score Criteria

Relaxed: smiling, willing, able to converse, displays

0 behavior desired by the dentist

Uneasy: concerned, may protest briefly to indicate
1 discomfort, hands remain down or partially raised. Tense
facial expression, ‘high chest’. Capable to cooperating.

Tense: tone of voice, question and answers reflect
anxiety. During stressful procedure, verbal protest,

2 crying, hands tense and raised, but not interfering very
much. Protest more distracting and troublesome. Child
still complies with request to cooperate.

Reluctant: pronounced verbal protest, crying. Using
3 hands to try to stop procedure. Treatment proceeds with
difficulty.

Interference: general crying, body movements
4 sometimes needing physical restraint. Protest disrupts
procedure

Out of contact: hard loud crying, swearing, screaming.
5 Unable to listen, trying to escape. Physical restraint

requires

treatment groups, a chi-square test for trend was used.
Student’s t-test was used to analyze the heart rates of the
children recorded in both the treatment groups. The relation
between the heart rate and the Venham score was estimated
by Pearson’s correlation coefficient. For all the tests, signif-
icance level of 0.05 was used. Duplicate examinations were
conducted on a random 15% sample of children to assess the
intra examiner reproducibility for recording of venhem
behavioral scale; the overall Cohen’s kappa value in both
assessments was 0.83. The data were analyzed using a soft-
ware program SPSS 17.0 for Windows.

RESULTS

The mean age of children at the baseline was 6.23 years.
Among 60 children 32 were girls and 28 were boys. The
results of venham observations and the heart rate measure-
ments are summarized in Table 2. At the entrance of the chil-
dren into the treatment room, significant difference between
treatment in school environment and treatment in hospital
dental setup for venham score and heart rate could be found
(P=0.023 and P=0.037 respectively)

At the start of the treatment procedure higher venham
score and heart rate was observed in children treated in hos-
pital dental setup in comparison with the children treated in
school enviromnment, finding was statistically significant
(P=0.011 and P=0.029 respectively). During all other three
points of treatment, the Venham scores of the children
treated in school were lower than those of the children
treated in hospital dental setup but statistically not signifi-
cant (P>0.05). Positive co-relation between Venham scores
and Heart rate was established.

Student’s t-test on heart rate measurements of the chil-
dren during the treatment shows no significant differences
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Table 2. Statistical results of Venham scale, heart rate and
correlation of both at different time points during

treatment.
Venham score| Heart rate
. , Pearson
Chi-square Student’s Correlation
test for trends t-test ®
(P-value) (P-value)

Entrance 0.023 0.037 0.396
Start 0.011 0.029 0.324
Deep excavation 0.061 0.057 0.408
Restoration 0.058 0.073 0.433
End 0.090 0.082 0.694
Peak 0.073
Overall 0.061

P< 0.05= Statistically Significant

between school environment and hospital dental setup
except for the point of entrance and starting treatment where
heart rate was significantly more for treatment in hospital
dental setup (P=0.037 and P=0.029 respectively). No statis-
tically significant relation could be established between boys
and girls.

Initial venham score (during entrance into treatment
room) showed a strong influence on the outcome measure-
ment: the more anxious the children, the more their heart
rate and venham score during treatment.

DISCUSSION

GIC is always the material of choice in the ART technique.
This is because of its chemical adherence to dental tissue,
coefficient of thermal expansion similar to that of a tooth
[9], biocompatibility properties,'® and caries protective effect
through the release of fluoride,'”" which has antibacterial
properties™ and potentiates remineralization that may pre-
vent the development of secondary caries.” Furthermore,
GIC restorations may act as a rechargeable fluoride release
system.'*"

The ART approach has been field-tested for a number of
years in various countries on children’s giving the varied
success rate for retention from 63% to 100%.'“** ART proce-
dure has been performed by few researchers in clinical den-
tal setup on children.” ART has been compared with other
procedures (using dental drill) and found to be well accepted
and less anxiety producing.*”' But, there are no studies to
directly compare the anxiety of the children depending on
the environment of treatment. Anxiety towards dental treat-
ment has been associated to multifactor etiology, influenced
by internal individual aspects, living environment and the
dental treatment situation.”* The influence of environmen-
tal factors on coping style of the children has been reported
by previous researchers.”? Hospital dental setup, hospital
environment, hospital staff and other hospital armamentar-
ium can by itself make children anxious and influence
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the behavior of children. The objective of this study was to
evaluate the anxiety in children for occlusal class I ART
restorations placed in primary molars and to compare the
anxiety in children for ART restorations performed in school
environment and in hospital dental setup.

Researchers have investigated fear and anxiety in chil-
dren using different scales and measurements.”* Modified
6-point Venham Index was used in this study whose validity
and reliability has been substantiated by previous
researchers”" and for comparative purposes, the clinical cri-
teria used to evaluate the anxiety of children for ART
restorations in this study were similar to those used in previ-
ous ART study by Schriks MCM, van Amerongen WE.*

Heart rate measurement as related to dental anxiety has
been researched and found to be positively related to each
other.* In this study heart rate was measured with portable
finger pulse oximeter, which by itself will be less anxiety
provoking in children. In the present study also positive co-
relation was established between heart rate and venham
score at all moments five moments of measurements.
Statistically significant difference in heart rate was observed
during entrance of the child into the treatment room and at
the moment of starting of treatment in children receiving
treatment in school and in hospital dental setup suggesting
that, in school environment children were more relaxed.
This finding suggests that anxiety in children may not be
only because of dental procedure but also influenced by
environment.

At the moment of deep excavation of caries Venham
score and heart rate was increased in all the children irre-
spective of the environment of treatment which was statisti-
cally not significant (P=0.61 and P=0.57 respectively).

Gender is one of the confounding factors which may
influence the anxiety levels in children. Gender difference
according to fear and anxiety have been reported in several
studies.’'** In the present study, for the children of age group
five to seven year anxiety levels as measured by venhem
scale and heart rate did not show statistically significant dif-
ference. This result suggests that, for the given age group in
this study anxiety level was similar in both boys and girls.
This finding is in contrast to the observation by Schricks
MCM and van Amerongen WE,* who have reported more
anxiety for dental procedure in girls than in boys.

According to the results of this study, overall the ART
approach was well accepted and less stressful irrespective of
environment of treatment. Physiological measurements
(heart rate) did give a less definitive influence on treatment
environment: only during entrance and starting point of
treatment the children in hospital dental setup had signifi-
cantly higher heart rate compared to treatment in school.
Environment of treatment for children definitely influence
the anxiety levels and behavior. Although ART approach is
well accepted in children when compared to other minimal
intervention procedures, anxiety in children should be
approached by considering the influence of the environment.
Hospital dental setup and dental staff should create an envi-
ronment that is more relaxing especially to the children so as
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to minimize the anxiety and expect maximum cooperation
from children.

CONCLUSIONS
Based on this study’s results, the following conclusions can
be made:

1. In the given study population ART approach is well
accepted in children of five to seven year age.

2. Initial anxiety for dental treatment is more in hospital
dental setup compared to school environment

3. No difference in anxiety level is seen in five to seven
year age group children according to gender.
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