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ORIGINAL RESEARCH

evaluate the anxiety levels in children while using rubber dam and 
OptraDam isolation techniques. The null hypothesis was set as there 
is no difference in the of anxiety levels experienced by children 

In t r o d u c t I o n

When using modern adhesive techniques, a good isolation of the 
working field is an important requirement for better prognosis.1 There 
exists evidence in the literature to support better quality of a 
restoration or fissure sealing with the usage of rubber dam.2,3 Rubber 
dam not only offers isolation, but also has additional advantages, 
such as protection from aspiration, provision of good access/visibility, 
protection of the soft tissue, and minimize aerosol-related cross 
infections.4 Rubber dam can also omit the fear of intrusion as while 
the rubber dam is in place, the child patients perceive that the 
treatment is taking place outside of their mouth. This accounts for 
children tolerating longer treatments.5 It may even reduce the stress, 
pain, and anxiety of a pediatric patient during a dental procedure.1

OptraDam is a latest addition to the rubber dam family. It is 
even more flexible and enables the operator to position it easily and 
appropriately into the oral cavity of the patient.6 It involves no clamp 
placement.7 Thus, the anxiety and pain associated with the placement 
of OptraDam could be lesser for the child patient and easier usage could 
reduce anxiety levels of the dental operator too. However, to the best 
of our knowledge till date there is no literature supporting this claim.

Venham Picture is a psychometric test used widely to estimate 
the prevalence of dental anxiety among children.8 Anxiety and 
stress also affect the presence or absence and amount of the 
presence of an oxidative stress marker.9 MDA the principal and 
most studied product of polyunsaturated fatty acid peroxidation 
is an oxidative stress marker quite frequently isolated in different 
samples, including saliva.10,11 The aim of the present study was to 
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Ab s t r Ac t
Aim: The aim of the study was to evaluate the anxiety levels in children while using rubber dam and OptraDam isolation techniques.
Materials and methods: This study was a crossover trial conducted on 27 selected 6–12-year-old children. The procedure of placement of either 
of the isolation techniques was told and demonstrated using audiovisual aid. The sequence of the proceedings on each child (rubber dam or 
OptraDam) was determined randomly using toss of coin. Second demonstration was carried out 7 days after the first demonstration. The anxiety 
experienced was recorded using Venham’s anxiety scale at two time points—after verbal explanation and after the audiovisual demonstration. 
The study also objectively assessed the anxiety by measuring the salivary malondialdehyde (MDA) levels of two patients.
Results: When mean values of Venham’s anxiety scores after verbal explanation and after audiovisual demonstration were compared for 
each of the two techniques using paired Student’s t test, there was statistically significant decrease in the anxiety score following audiovisual 
demonstration in both the techniques. When the scores between two groups after verbal explanation and after audiovisual demonstration 
were compared using repeated measures of analysis of variance (ANOVA), the reported anxiety scores were significantly lesser for the OptraDam 
technique (p = 0.000).
Conclusion: Audiovisual demonstration reduced the anxiety of children when compared to verbal explanation for both isolation techniques. 
OptraDam isolation was found to be less anxiety generating in children compared to rubber dam isolation.
Clinical significance: When using modern adhesive techniques, a good isolation of the working field is an important requirement for better 
prognosis. OptraDam being the latest addition to the rubber dam family, if found to be more children friendly can solve majority of the problems 
related to isolation in pediatric dentistry.
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Objective Assessment of Anxiety
The time points of collection of saliva were before and after the 
audiovisual demonstrations of rubber dam and OptraDam isolation 
techniques. Thus, for each child, the saliva was collected four times 
(two times for each of the two techniques). The collected samples 
were sent to Department of Biochemistry, Kasturba Medical College, 
Mangaluru, Karnataka, India, for analysis of MDA stress marker. MDA 
was estimated by spectrophotometric method.12

Statistical Analysis
Data were analyzed using Statistical Package for the Social Sciences 
(SPSS), version 11.5 (SPSS Inc., Chicago, Illinois, United States of 
America). Descriptive statistics was calculated. Paired Student’s 
t-test and repeated measures of ANOVA were applied to check the 
association within and between groups at different time intervals. 
Using this method, variables selected were those which shows the 
significant difference at the 95% level (p < 0.05).

re s u lts

Frequency distribution of Venham’s anxiety scores after verbal 
explanation and after audiovisual demonstration of rubber dam 
and OptraDam is as given in Table 2. When mean values of Venham’s 
anxiety scores after verbal explanation and after audiovisual 
demonstration were compared for each of the two techniques—
rubber dam and OptraDam using paired Student’s t test (Table 3), 
there was statistically significant decrease in the anxiety score 
following audiovisual demonstration in both the techniques. 
However, the anxiety scores did not significantly vary between the 
gender in all the categories. When the scores between two groups 
after verbal explanation and after audiovisual demonstration 
were compared using repeated measures of ANOVA (Table 4), the 
reported anxiety scores were significantly lesser for the OptraDam 
technique following both verbal explanation and after audiovisual 
demonstration (p = 0.000).

dI s c u s s I o n

Undoubtedly usage of rubber dam has several advantages 
including good infection control, improved quality of care, 
and patient safety, especially during operative and endodontic 
procedures.13,14 However, while the dental authorities, such as 
European Society of Endodontology15 and American Association of 
Endodontists16 recommend the mandatory usage of rubber dam, 
it’s not routinely used by the practitioners in many countries.17,18 The 
reasons for the avoidance of rubber dam placement by the dental 
practitioners could include their assumption that rubber dam 
technique is difficult and time consuming and their concerns 
about patient acceptance.19–21 Though the modern day literature 
is discordant with these opinions,22–24 the hesitation toward the 
regular usage of conventional rubber dam still prevails among  
the practitioners.13,14,20,25

while using rubber dam and OptraDam isolation techniques as 
measured subjectively as well as objectively.

MAt e r I A l s A n d Me t h o d s

The study was conducted after obtaining the clearance from 
Institutional Ethics Committee (reference number: 19129). This 
study was registered under Clinical Trials Registry – India (CTRI)—
CTRI/2020/04/024907.

The study was carried out in Department of Pediatric and 
Preventive Dentistry, Manipal College of Dental Sciences, Mangaluru, 
Karnataka, India in association with Department of Biochemistry, 
Kasturba Medical College, Mangaluru, Karnataka, India. This was 
an explorative study conducted on 6–12-year-old children. The 
parents/guardians of the selected patients were explained about the 
objectives of the study and a written informed consent was taken 
from them. Signed assent form was taken from the child as applicable. 
Children having any psychological disorders, under psychotropic 
medication, with any systemic illness, or any coronavirus disease 2019 
(COVID-19) related signs and symptoms were excluded.

Sample Size Calculation
Sample size for the study was based on effect size as 0.5, at 95% 
confidence interval and 80% power. The software G*Power 3.1.2. 
was used to calculate and final sample size for the study was 
arrived.1 Considering attrition factor as 10% the final sample size 
was arrived at 27 in each group.

Procedure
The study consisted of two groups. In group I, the procedure of 
placement of the rubber dam apparatus on a mandibular molar 
tooth was told and demonstrated using audiovisual aid. In group II,  
the procedure of placement of the OptraDam apparatus was 
told and demonstrated. The audiovisual aid consisted of a filmed 
model undergoing the application of conventional rubber dam 
or OptraDam. Since it was a crossover trial, every selected child 
underwent proceedings related to both the groups. The sequence of 
the proceedings on each child (group I or group II) was determined 
randomly using toss of coin. Second demonstration and data collection 
were carried out 7 days after the first demonstration and data 
collection. Though following each demonstration both subjective and 
objective assessment of anxiety were planned, due to the unexpected 
pandemic crisis (COVID-19) throughout the world, we could carry 
forward only the subjective assessment of anxiety. However, the 
objective assessment of anxiety was done with two children, who were 
recruited and completed before the pandemic condition (Table 1).

Subjective Assessment of Anxiety
The anxiety experienced by the child patient was recorded using 
Venham’s anxiety scale at two time points—after verbal explanation 
and after the audiovisual demonstrations of rubber dam and 
OptraDam isolation techniques.

Table 1:  Malondialdehyde levels (x10−5 µmol/L) in saliva before and after audiovisual demonstration of rubber dam and OptraDam

No. Age (in years) Gender

Rubber dam OptraDam

After verbal 
explanation

After audiovisual 
demonstration

After verbal 
explanation

After audiovisual 
demonstration

1 9 F 0.518 0.28 0.55 0.303

2 8 M 0.342 0.301 0.399 0.349



Anxiety Levels in Children during Two Isolation Techniques

International Journal of Clinical Pediatric Dentistry, Volume 16 Issue 2 (March–April 2023) 289

after verbally explaining the procedure and after audiovisual 
demonstration of the filmed model.

The results of the present study showed audiovisual 
demonstration of a filmed model significantly decrease anxiety 
levels for both the tested rubber dam techniques. This was in 
accordance with the findings in the literature that audiovisual 
modeling technique helps pediatric dental patients get rid of 
their overall and specific fears related to dentistry.28 The study 
findings also showed that anxiety scores of children after both 
verbal explanation and audiovisual modeling technique were lesser 
for the OptraDam technique than the conventional rubber dam 
technique. However, these findings do not match the findings of a 
study by Feierabend et al.7 who concluded that patients and dentists 
preferred conventional rubber dam over OptraDam. The differences 
in the findings could be attributed to the methodology. In the later 
study, patients of age 15–81 years were included and the procedure 
of rubber dam or OptraDam application was done on them.

Ammann et  al.1 in their clinical pilot study reported that 
isolation with rubber dam caused less stress in children and 
adolescents compared to relative isolation with cotton rolls if 
applied by an experienced dentist. While using conventional 
rubber dam isolation in children lack of patient cooperation was 

To overcome the technical barriers associated with the 
conventional rubber dam, one of the solutions given by the 
manufacturers was in the form of OptraDam for easier and faster 
application. In contrast to conventional rubber dam, the OptraDam 
features a metal free design, patented anatomical shape, and an 
integrated frame all of which owe for its high flexibility. The frame is 
in the form of double ring, wherein the inner ring gets secured at the 
vestibules and outer ring holds the dam extra orally against patient’s 
face. Placement of OptraDam is easier even during two-handed 
dentistry and usually it does not require the support of conventional 
rubber dam clamps. The printed dots allow easy punching of the 
holes as per the tooth to be isolated. The company manufacturers 
OptraDam in different sizes and designs to suit the shape of the 
patient’s oral cavity and thus claims to provide improved access 
and visibility than the conventional ones.26

Tell-show-do technique is one of the most accepted and 
commonly used nonpharmacological behavior management 
techniques in children.27 Filmed modeling is yet another efficient 
method to prepare the children for the dental treatment.28 The 
methodology of the present study made use of tell-show component 
of tell-show-do technique and filmed modeling. The anxiety level of 
children toward two different isolation techniques was evaluated 

Table 2: Frequency distribution of Venham’s anxiety score before and after audiovisual demonstration of rubber dam and OptraDam

Venham’s anxiety 
score

Rubber dam OptraDam

After verbal explanation
After audiovisual 

demonstration After verbal explanation After audiovisual demonstration

M F M F M F M F
2 3 (27.3) 5 (31.3)

3 1 (9.1) 6 (37.5) 6 (54.5) 7 (43.8)

4 8 (72.7) 7 (43.8) 2 (12.5) 2 (18.2) 4 (25)

5 2 (18.2) 1 (6.3) 2 (18.2) 3 (18.8) 4 (36.4) 5 (31.3)

6 6 (54.5) 6 (37.5) 5 (45.5) 7 (43.8)

7 2 (18.2) 6 (37.5) 2 (18.2) 2 (12.5)

8 1 (9.1) 3 (18.8)

% in parenthesis

Table 3: Mean values of Venham’s anxiety score before and after audiovisual demonstration of rubber dam and OptraDam

Rubber dam OptraDam

After verbal explanation After audiovisual demonstration After verbal explanation After audiovisual demonstration

M F M F M F M F
6.18 ± 0.87 6.69 ± 0.87 4.09 ± 0.53 3.81 ± 0.75 5.82 ± 0.75 5.56 ± 0.89 2.91 ± 0.70 2.94 ± 0.77

0.25*, 25**, 0.152*** 3.01*, 25**, 0.095*** 0.72*, 25**, 0.403*** 0.23*, 25,** 0.633***
6.48 ± 0.89 3.93 ± 0.67 5.67 ± 0.83 2.93 ± 0.73

12.46*, 26**, 0.000*** 12.60*, 26**, 0.000***

Number of boys, 11; Number of females, 16; *F value, **df, ***p value

Table 4: Comparison of the scores between two groups before and after audiovisual demonstration using repeated measures of ANOVA

Rubber dam OptraDam

After verbal explanation After audiovisual demonstration After verbal explanation After audiovisual demonstration

6.48 ± 0.89 3.93 ± 0.67 5.67 ± 0.83 2.93 ± 0.73

28.93*, 1**, 0.000***

*F  value, **df, ***p value
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one of the common challenges faced by pediatric dentists.29 Pain 
and discomfort are commonly encountered during the rubber 
dam clamp placement, which often calls for the usage of local 
anesthesia.30 Change is the only constant, so with the rubber dam 
techniques. Rubber dam techniques have evolved over a period of 
time since their invention by Barnum in 1869.7 The search is on for 
an efficient isolation technique as a replacement for conventional 
rubber dam system.

The present study was formulated to compare both the 
subjective and objective anxiety levels in children while using 
rubber dam and OptraDam isolation techniques. With the 
unexpected emergence of COVID-19 pandemic, saliva sample 
collection was not possible and we had to drop evaluation of 
the objective anxiety levels. However, we did MDA analysis of 
the already collected saliva samples of two patients. The MDA 
analysis showed a reduction following video demonstration for 
both conventional rubber dam and OptraDam groups when 
compared to the verbal explanation alone. However, these values 
cannot be statistically analyzed and thus, no conclusions can be 
drawn about the objective anxiety levels experienced by children 
during the placement of two rubber dam techniques used in this 
study. Also, there are no similar studies present in literature on the 
same context to add on to these findings. A study by Ammann 
et al.1 evaluated the subjective and objective stress associated with 
rubber dam isolation. But, the objective assessment was in the form 
of recording skin resistance and breath rate and they compared 
the stress levels with the relative isolation using cotton rolls. This 
brings out the scope for studies in future evaluating the objective 
anxiety levels of children during the placement of different rubber 
dam techniques.

co n c lu s I o n

Within the limitations, the findings of the study suggest that:

• Audiovisual demonstration reduced the anxiety of children 
when compared to verbal explanation for both rubber dam and 
OptraDam isolation techniques.

• OptraDam isolation technique was found to be less anxiety 
generating in children compared to rubber dam isolation 
technique.

Clinical Significance
Anxiety affects a child’s behavior, which determines the success 
of a dental treatment. On the contrary, good isolation is the key 
to achieve good treatment outcomes. Usage of rubber dam 
is perceived as a bulky apparatus and hence introduction of 
OptraDam has led to easier placement. OptraDam being the latest 
addition to the rubber dam family, if found to be more children 
friendly can solve majority of the problems related to isolation in 
pediatric dentistry.
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