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Background: Acceptance of lasers as alternatives and accessory tools to tradition-
al methods in dental medicine has created an explosion of interest. Er:YAG laser is 
recommended for enamel conditioning. There is no study evaluating the anxiety 
in children during fissure sealing procedures when using Er:YAG laser compared 
to the routine application technique.
Aim: To evaluate the objective and subjective stress parameters in children during 
a preventive procedure when using Er:YAG laser for additional enamel condition-
ing before pit and fissure sealant application compared to the routine clinical ap-
plication technique.
Materials and methods: The study included sixty-four 6-12-year-old children, 
divided into two equal treatment groups. A standardized fissure sealant applica-
tion was performed, as in the intervention group before acid etching, the occlusal 
surfaces of teeth were conditioned with Er:YAG laser (2940 nm). During the proce-
dure, objective and subjective stress parameters were recorded.
Results: Significantly lower degree of dental anxiety was found at the end of the 
dental visit of the study group (p<0.001). During the professional cleaning of the 
tooth surface, the mean heart rate was low (95.55±14.29 bpm) within the physi-
ological normal range. The objective and subjective stress parameters show no 
significant differences between the two subgroups during sealing procedure 
(p>0.05).
Conclusions: Application of Er:YAG laser during sealant application does not pro-
voke anxiety and is well accepted by children in dental environment. Preventive 
procedures at the beginning of a dental visit decrease the initial levels of dental 
anxiety and contribute to an effective treatment process. 

BACKGROUND

Dental anxiety can be defined as the feeling of 
apprehension about dental treatment which is not 
necessarily connected to a specific external stimulus.1 
Four types of assessing scales to measure dental fear 
in children are used: psychometric scales, projective 
techniques, behavior evaluation and physiological 
measures.2 In using a self-report measurement tech-
nique, only the cognitive component of the dental 
anxiety construct is covered.3 Thus, a more com-
plete evaluation of dental anxiety is recommended. 
Some authors use dentists’ independent ratings of 
the patients’ anxiety during treatment in addition 
to the self-report instruments.4 Other researchers 
rely on the objective stress parameters that can be 
obtained by measuring pulse rate, breath rate, skin 
resistance, blood pressure.5 

Pit and fissure sealants (sealants) are one of the 
most widely used non-operative preventive methods 
in dental health care. The have been recommended 
for caries prevention along with good oral hygiene, 
optimal fluoridation, and healthy dietary habits.6,7 
To be effective in the prevention of pit and fissure 
caries, a sealant must truly ‘seal’, i.e. it must com-
pletely keep out fermentable food substrates.7 For 
this reason there are many studies that investigate 
the proper performance of the clinical technique for 
sealant restorations and the effect of acid etching 
on the microleakage.6-11

Many studies have reported the effect of Er:YAG 
laser for enamel conditioning.12-16 The acceptance 
of lasers as variable alternatives and accessory 
tools to traditional methods in dental medicine is 
an event that has created an explosion of inter-
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est.17 There is no study evaluating the subjective 
and objective stress parameters in children during 
preventive procedures when using Er:YAG laser 
compared to the routine techniques.

AIM

The aim of this study was to evaluate the objective 
and subjective stress parameters in children during 
a preventive procedure using Er:YAG laser for ad-
ditional enamel conditioning before pit and fissure 
sealant application compared to the routine clinical 
application technique.

MATERIALS AND METHODS

Sixty-four patients, who met the inclusion criteria 
and did not meet the exclusion ones, took part in 
the study and were randomly divided into two equal 
treatment groups.

The inclusion criteria were:
- children aged 6-12 years;
- presence of one or more permanent molars 

with indications for pit and fissure sealing;
- no previous experience with laser treatment 

prior the present study;
- signed informed consent form from the par-

ents;
The exclusion criteria were:
- children with systemic diseases and mental 

disorders;
- incompletely erupted tooth to seal;
- use of medications that have effect on the 

cardiovascular system’s functions;
- current diseases (cold, fever, etc.)
- allergy to the materials and medications used 

in the procedure;
The study was approved (No. P-1371/29.05.2015) 

by the Ethics Committee of the University Clinic 
where the research took place.

Before sealing, each tooth was cleaned with  
pumice paste (CleanPolish, Kerr) for 30 seconds. 
After rinsing with water spray it was dried with air 
spray. A clinical evaluation of the fissures followed 
and only intact teeth with no decay on the occlusal 
surface were included in the study. Cotton rolls were 
positioned on the buccal and/or lingual region of 
the tooth to be etched. Additionally, a saliva ejec-
tor was placed. The teeth were etched using 35% 
phosphoric acid gel (Etching gel, DMP Ltd) for 
30 seconds and rinsed for the same time. In the 
first (laser) group before acid etching the occlusal 
surfaces of teeth were conditioned with Er:YAG 
laser (2940 nm) (LiteTouch, Syneron Medical Ltd.). 
For laser conditioning, the following parameters and 
operative mode were used: tip-to-tissue distance: 
non-contact mode (1.5 mm); tip diameter 600 µm; 
laser energy 70 mJ; pulse frequency 10 Hz; water 
spray level 8; average power 0.7 W; energy density 
67 J/cm2. In the control group the routine clinical 
application technique was used. The fissure sealant 
(Pit&Fisssure Sealant, DMP Ltd) was applied and 
spread out with a ballpoint applicator. The sealant 
was light-cured for 20 seconds. Finally, the oc-
clusal contacts were checked with an articulating 
paper (Fig. 1).

The patient’s subjective anxiety was recorded 
two times – before and after the dental visit, using 
modified version of the self-report Faces Scale by 
LeBaron (Fig. 2).18,19 It comprises a row of five 
faces ranging from ‘relaxed’ to ‘very worried’ in 
combination with a visual analogue scale of 0–10. 
Each child was asked to point to the face or choose 
the number which most closely depicted its state of 
anxiety. The patients were divided into four groups: 

Group I – no dental anxiety – 0÷2.9;
Group II – low level of anxiety – 3÷4.9;
Group III – medium level of anxiety – 5÷6.9;
Group IV – high level of anxiety – 7÷10.

Figure 1. Schematic design of sealant application in the two studied groups.
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The present study investigated two physiologi-
cal objective parameters of stress - heart rate and 
oxygen saturation, measured with mobile pulse 
oximeter (CMS50F, CONTEC), placed on the index 
finger of the left hand (Fig. 3).20 Throughout the 
whole procedure of sealant application data were 
recorded and analyzed by a specially developed 
digital processing and graphic visualization software 
SPO2 Review V1.2 rel (Fig. 4).

The data obtained were tabulated and subjected 
to statistical analysis. SPSS 19.0 was used for data 
analyses. The level for statistical significance was 
set at p<0.05.

RESULTS

A total of 64 children aged 6-12 (mean age 7.89±1.73 
yrs) participated in the study. Simultaneous evaluation 

Figure 2. Modified version of the self-report Faces Scale 
by LeBaron et al.

Figure 3. Mobile pulse oximeter.

Figure 4. Summary report of the studied parameters.
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of the objective and subjective stress parameters was 
used to obtain more details about the effect of the 
preventive procedures on dental anxiety in children. 

Subjective StreSS evaluation of children

The patients distribution by anxiety degree before 
and after the dental visit is shown in Fig. 5. Sig-
nificantly lower degree of the dental anxiety was 
found at the end of the dental visit of the investi-
gated group of participants (p<0.001) (Figs 5, 6). 
Before the dental visit almost half of the children 
reported low level of anxiety (43.7%). The propor-
tion of children who indicated no anxiety (21.9%) 

and medium level of dental anxiety (23.5%) was 
approximately equal. One fifth of patients reported 
high level of anxiety (10.9%) (Fig. 6). The results 
of our study show that after the dental visit the 
proportion of children who indicate no dental 
anxiety is the largest (81.3%), while there are no 
patients who reported high level of anxiety. Only 
two children reported medium level of anxiety at 
the end of the dental procedures.

After a careful analysis of the results of our 
study, we can conclude that the inclusion of an 
alternative procedure, for example a preventive one, 
could be a good choice in the treatment of anxious 
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Figure 5. Distribution of the investigated patients into groups before and after the dental visit.
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Figure 6. Subjective evaluation of the dental anxiety in the two groups before and after the dental visit.
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patients. In this way we offer a new course of 
dental treatment, different from the routine, which 
could lead to breaking of the so called ‘vicious 
cycle of dental fear and anxiety’.21-23

Fig. 6 shows that in both groups children are 
more anxious at the beginning of the dental visit. 
No significant differences were found for both the 
initial and final levels of dental anxiety between 
two studied groups (p>0.05).

Another analysis also supports the results 
obtained. The statistical analysis of the results 
comparing the mean values of the self-reported 
dental anxiety after the dental visit shows no 
significant differences between the two groups 
(p>0.05) (Table 1).

objective StreSS evaluation of children

The obtained data show that during the professional 
cleaning of the tooth surface the mean heart rate 
was low (95.55±14.29 bpm), within the physiological 
normal range associated with the age of the middle 
childhood (Fig. 7).24 

The results of our study on the effect of one 
of the most effective preventive measures - sealant 

application - on dental anxiety, show that the mean 
heart rate was 98.74±12.38 beats per minute in the 
control group and 96.20±12.27 beats per minute 
in the laser treated one (Fig. 7). The statistical 
analysis of the results concerning the dynamics of 
the physiological stress indicator shows no signifi-
cant differences between the two groups (p>0.05) 
(Table 2). The data of the present research define 
the use of Er:YAG laser as non-anxiety-provoking 
tool in preventive procedures. The obtained results 
of another statistical analysis comparing the mean 
values of the self-reported dental anxiety at the 
end of the procedure between two groups support 
this conclusion (Table 3).

DISCUSSION

The results of our study show that preventive pro-
cedures are well accepted by children and do not 
cause trait anxiety at the end of the dental visit. The 
data reported here appear to support the assumption 
that professional cleaning as a preventive proce-
dure does not provoke dental anxiety in children. 
It confirms the results of a previous study which 
showed that the least fearful item in dental envi-

Table 1. Comparison of the mean dental anxiety of the patients in the two groups before and after the dental visit 
(subjective evaluation).

Time
Group Before dental visit (I1) After dental visit (I2) I1 vs I2

p

Laser group 3.97±3.03 0.77±1.41 0.000

Control group 3.23±2.36 0.74±1.46 0.000

Figure 7. Mean heart rate during the preventive procedures in the two groups.
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ronment rated by children was ‘having the dentists 
clean your teeth’.25 Therefore, it could be used as 
an introductory procedure at the beginning of the 
dental treatment, especially in anxious children.

The results of the present study are in line with 
the results of a similar study published in 2006 
that evaluated dental anxiety in sequential dental 
visits.26 The authors did not find an increase in the 
dental anxiety of 115 4-11-year-old children after 
professional cleaning of teeth. In the specialized 
dental journals we found only one study investi-
gating the dynamics of the heart rate as a stress 
indicator during professional tooth cleaning.27 Its 
authors registered mean heart rate value about 103 
beats per minute and no significant increase of the 
parameter during the procedure. The findings from 
this study are in line with the results reported by 
Farhat-McHayleh et al. and Rayen et al., while the 
found higher mean heart rate value is probably due 
to the age of the investigated contingent.

The current study investigates the relationship 
dental anxiety – sealant application in two directions. 
On one hand, the analysis of the data obtained of 
the investigated subjective and objective parameters 
shows that this procedure is non-anxiety-provoking 
one. Therefore, sealant application could also be 
used as an introductory effective procedure for 
managing anxious patients when there are indica-
tions for its use. On the other hand, it is of great 
interest comparing patients’ dental anxiety between 
two groups because of the use of Er:YAG laser 
in the laser one. According to Frentzen et al. and 
Caprioglio et al., Er:YAG laser conditioning of 
fissure system followed by acid etching and before 
sealant application reduces significantly the micro-

leakage sealant/enamel surface.13,14 Thus the pres-
ent study explores the influence of the additional 
Er:YAG laser conditioning of the enamel surface 
on children’s dental anxiety. The statistical analysis 
of the results comparing the mean heart rate shows 
no significant differences in dental anxiety levels 
between the two groups (p>0.05 (Table 3). Con-
sequently, the use of Er:YAG laser before sealant 
application does not affect 6-12-year-old children’s 
dental anxiety. It would be useful for dentists to 
concentrate on the advantages of the additional 
application of Er:YAG laser for conditioning of 
the enamel surface compared to the conventional 
technique.

To the present authors’ knowledge, this is the 
first report on a clinical trial measuring subjec-
tive and objective stress parameters in patients in 
conjunction with Er:YAG laser application during 
sealant application. For this reason, the present 
results could not be compared and discussed with 
the results of other authors. Further studies should 
also consider the application of Er:YAG laser in 
other preventive procedures when examining dental 
anxiety.

CONCLUSIONS

This study suggests that application of Er:YAG laser 
in preventive procedures does not provoke dental 
anxiety and is well accepted by children in dental 
environment. Preventive procedures at the begin-
ning of dental visit decrease the initial levels of 
dental anxiety and contribute to an effective treat-
ment process. In summary, they not only decrease 
the risk for development of oral diseases, but also 
eliminate or reduce the risk of developing dental 

Table 2. Mean heart rate of the patients during sealant application between two groups (objective evaluation)

Table 3. Mean value of the self-reported dental anxiety after sealant application between two groups (subjective 
evaluation)

Group Number of patients mean ± SD t P

Laser group 32 96.20 ± 12.27
-0.806 0.423

Control group 32 98.74 ± 12.36

Group Number of patients mean ± SD t P

Laser group 32 0.77 ± 1.41
0.067 0.947

Control group 32 0.74 ± 1.46
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fear and anxiety in children.
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Введение: Применение лазеров как альтернатива традиционным методам 
и в качестве вспомогательных инструментов в стоматологической медици-
не вызвало взрыв интереса. Использование Er: YAG-лазера рекомендуется 
для защиты зубной эмали. На данный момент не существует исследований, 
оценивающих  тревожность у детей во время процедур герметизации фис-
сур при использовании  Er: YAG-лазера по сравнению с обычной методикой 
нанесения.
Цель: Оценить объективные и субъективные параметры стресса у детей 
во время профилактической процедуры при использовании Er: YAG-лазера 
для дополнительного эмалирования перед нанесением герметика в ямки и 
фиссуры по сравнению с обычной методикой клинического применения.
Материалы и методы: Исследование охватывало группу из 64 детей в воз-
расте 6-12 лет, разделённых на две одинаковые по численности терапевтиче-
ские подгруппы. Было выполнено стандартизованное нанесение герметика 
в трещины, а в экспериментальной группе  до кислотного травления окклю-
зионные поверхности зубов были кондиционированы Er: YAG-лазером (2940 
нм). В ходе процедуры были зафиксированы объективные и субъективные 
параметры стресса.

Результаты: Значительно более низкая степень тревожности была уста-
новлена в конце посещения  стоматолога в экспериментальной  группе (р 
<0,001). Во время профессиональной очистки поверхности зуба средняя ча-
стота сердечных сокращений была низкой (95,55 ± 14,29 уд. / мин.) в границах 
нормальных физиологических колебаний. Объективные и субъективные па-
раметры стресса не показывают существенных различий между двумя под-
группами во время процедуры герметизации (p> 0,05).

Заключение: Применение лазера Er: YAG во время процедуры нанесения 
герметика не вызывает беспокойства и хорошо воспринимается детьми в 
стоматологической среде. Профилактические процедуры в начале посеще-
ния стоматолога уменьшают начальные уровни тревожности и способствуют 
эффективному процессу лечения. 
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