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Aims and Objectives: Parents play an important role in the dental behavior of a child patient. This study aimed to
assess the effect of parental presence on the behavior of the child and objectively measure the behavior using pulse
oximetry. Materials and Methods: The study was registered with the clinical trials registry of the National Institutes of
Health (NCT02619981). The children were divided into three groups, those who had no accompanying parent, those
accompanied by their fathers, and those accompanied by their mothers. The Venham anxiety and behavior scores were
used for subjective measurements whereas the objective measurement of fear was done by measuring the heart rate
using a portable pulse oximeter at six critical clinical situations. Statistical analysis was carried out using the Statistical
Package for the Social Sciences version 21 (IBM corp. Armonk, NY, USA). Results: One hundred and twenty two
children aged between 6 years and 8 years completed the study. Most of the children accompanied by fathers were
males while most of the children accompanied by their mother were females. It was seen that females showed a higher
mean heart rate than males at all steps. Children who had their parents outside the operatory exhibited lower anxiety
and behavior scores than those whose parents were present; however, they showed a significantly higher pulse rate at
all procedures. Boys had higher anxiety and behavior scores than girls, however, these differences were not statistically
significant. Conclusion: The results of this study suggest that the presence of the parent in the operatory reduces the
physiological manifestations of anxiety in children in their first restorative dental visit.
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INTRODUCTION

The behavior of the child in the first dental visit often
shapes the child’s behavior in subsequent visits."?]
Knowledge of the child’s behavior and the factors
influencing that behavior are, therefore, an invaluable
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tool to the dentist.’#! Parents play an important role in
the dental behavior of a child patient, and it is for this
reason that the role of the parent in dental fear remains
a topic of interest to pediatric dentists.>® As early as
the 1990s, citing the increased parental participation in
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dental treatment, it was recognized that the traditional
approach of keeping the parent out of the operatory
may not be feasible or effective in all cases.l”) Parental
desire to be a part of the process, combined with fears
of litigation have also played a role in an increased
number of dentists opting to keep the parents inside
the operatory.”® The subjective nature of fear has often
made the accurate measurement of fear difficult.’
Monitoring of heart rate has been shown to offer a valid
measure of dental anxiety in children and is sensitive
to changes in the level of dental anxiety during the
course of treatment.l'"!") Recently, the use of portable
pulse oximeters that measure the heart rate and oxygen
saturation of children has found increasing use in
research on pediatric dental behavior.)

Fear and behavior, though related, are two distinct
entities and the role of parental presence on fear and
behavior has received some subjective analysis in
literature.*®) However, the role of the accompanying
parent and whether there is a difference in the child’s
behavior with the mother or the father inside the
operatory has received little attention in literature.
Furthermore, there have been few attempts in literature
to objectively analyze the role of parental presence
on the fear perceived by a child. Given this gap in the
data, the aim of our study is to use oxygen saturation
pulse oximetry to evaluate dental fear during the first
restorative dental visit of Saudi children aged between 6
and 8 years of age and to evaluate the eftect of parental
presence on the fear.

MATERIALS AND METHODS
Ethical approval

The study was registered with the research center of
the Riyadh Colleges of Dentistry and Pharmacy and
was assigned the registration number IRP/2012/48. The
study was also registered with the clinical trials registry
of the National Institutes of Health and given the
protocol number NCT02619981. Informed consent was
sought from the parents of all children participating in
this study.

Sample power calculation and sample selection

The sample power calculation was done using
the G-Power sample power calculator, and it was
determined that the 150 children aged between 6 and
8 years, presenting for their first restorative dental
visit, whose parents consented to participate in the
study were selected from patients reporting to the
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dental clinics of Riyadh Colleges of Dentistry and
Pharmacy using convenience sampling. Children were
randomly distributed into the accompanied by parent
group (n = 100) or those with the parent outside the
operatory (n = 50). The children accompanied by their
parents were further classified as those accompanied
by their fathers (n = 50) and children accompanied by
their mothers (n = 50). All children included in the
sample had successfully completed a preventive dental
visit (oral prophylaxis and topical fluoride application)
and had no chief complaint of pain. Children with a
past history of restorative dentistry, those who had pain
as a symptom, and children diagnosed with mental
illness were excluded from the study. Children with a
past history of surgery or those with chronic illnesses
requiring repeated hospitalization were excluded
from the study. All children were divided into three
groups, those accompanied by the fathers (Group A),
those accompanied by the mothers (Group B),
and children whose parents were kept out of the
operatory (Group C). A total of 122 children
successfully completed the recording process and
comprised the final sample [Figure 1].

Subjective measurement of behavior and anxiety

The subjective measurement of anxiety was done
in the waiting area prior to the commencement of
the appointment using the Venham Anxiety Scale,
whereas the subjective measurement of behavior was
done using the worst score on the Venham Fear Scale
during the procedure. To avoid the need for calibration,
all fear measurements were performed by a single
examiner (SCP).

Objective measurement of fear

The objective measurement of fear was done by
measuring the heart rate using a portable pulse
+ Not meeting inclusion criteria

Assessed for eligibility
(n=536)
(n=201)

+ Declined to participate (n = 185)

Excluded (n = 386)

Sample (n = 150)

—y

Al

Parents in the operatory (n = 100)
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+ Completed the procedure (n = 32)
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Figure 1: Flow diagram of patient selection process

August 2016, Vol. 6, Supplement 2



Pani, ef al.: Parental presence and child behavior

oximeter (Nelcor™ PMN10, Meditronic Corp. MN,
USA). The measurements were made using a single
instrument at six critical clinical situations;! (a) Child
meets the dentist, (b) Child is seated in the dental
chair, (c) Dentist is seated in the chair, (d) Administration
of local anesthesia, (¢) During the restorative procedure,
and (f) at the end of the appointment.

Statistical analyses

The differences in behavior and anxiety scores between
groups was compared using the Kruskal-Wallis test
while the difference between the heart rates among
groups was compared using the one-way analysis of
variance (ANOVA) and Scheffe’s post hoc test. The
differences in responses between males and females
were compared using the independent t-test. All data
analysis was performed using the Statistical Package for
the Social Sciences (SPSS) version 22 data processing
software (IBM corp, Armonk NY, USA).

RESULTS

A total of 122 children (62 males and 60 females)
completed the study. The children were aged
between 6 years and 8 years with the females (mean
age: 6.7 years; SD: %0.7 years) being older than the

at all periods and the highest for the group where the
parents were kept out of the operatory [Figure 3].
When the differences in heart rate for each stage were
studied, significant differences were found between the
groups accompanied with parents and those with the
parent kept outside the operatory at all steps except that
of the injection [Table 1] When gender differences in
the heart rate were observed it was seen that females
showed a higher mean heart rate than males at all steps.
However, the independent samples ¢-test showed these
differences to be significant only at the time of the
injection, the restorative procedure, and at the end of
appointment [Table 2].

When the anxiety and behavior scales were compared
across the different groups, it was observed that
children who had their parents outside the operatory
exhibited lower anxiety and behavior scores than
those whose parents were present. The Kruskal-
Wallis test showed that, while the differences were
significant for the anxiety score, they were not
significant for the behavior score [Table 3]. Boys
had higher anxiety and behavior scores than girls,
however, these differences were not statistically
significant [ Table 3].

males (mean age: 6.2 years; SD: +0.8 years). Among
the children who completed the study, those who were 40
accompanied by their father (n = 47) had the greatest 35 = Male
rate of completion of recording of data, whereas those 30 = Female
whose parents were kept out of the operatory had the 25
lowest rate of completion of recording of data (n = 32).
Most of the children accompanied by fathers were 2
male while most of the children accompanied by their 15
mothers were females [Figure 2]. 10

. .. . 5
When the heart rate at the different critical times were
compared using the repeated measures ANOVA, it was 0 _

.. . Father Mother Parent outside the
noted that the heart rate was significantly higher for the operatory
injection (F = 28.123; P < 0.001). The heart rate
was lowest for the group accompanied by the fathers  Figure 2: Distribution of the sample
Table 1: The effect of parental presence on the heart rate
Mean heart rate (+SD) Significance*

Father Mother Parent outside the operatory
Child meets dentist 85.06 (£13.1)* 87.74(£14.1) 95.91(£8.9) 0.001
Seating in the chair 89.98(£14.4)" 93.16(£14.5)" 104.28(£18.4) <0.001
Dentist at chair 95.96(£15.1)° 101.49(£18.8)" 112.81(£12.9)" <0.001
Injection 118.36(£8.3)" 119.28(£16.7)" 119.41(£6.3)° 0.119
During procedure 97.49(£9.3)" 104.79(£8.3) 110.44(£8.7)° <0.001
End of appointment 87.57(+12)" 94.88(£12.8)° 100.13(£10.8)" <0.001
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Table 2: The effect of gender on heart rate

Mean heart rate (+SD) Significance*
Male Female

Child meets 87.10 (£12.8)  90.67 (£13.5) 0.137
dentist
Seating in 93.85 (£16.4)  96.40 (£13.8) 0.271
the chair
Dentist at 100.89(+17.7)  104.83(+12.7) 0.162
chair
Injection 118.03(£15.2) 121.13(£14.9) 0.004t
During 101.19(+11.5)  105.80(£8.1) 0.012%**
procedure
End of 89.68(+12.6)  97.33(+12.2) 0.001%*
appointment

*Calculated using the independent t-test; **Differences significant at P<0.05

Table 3: Impact of gender and parental presence

on behavior
Accompanied by
Father Mother Parent outside
the operatory
Mean
Venham Anxiety Scale 2.64° 2.26° 1.84°
Venham Behavior Scale 1.74% 1.49* 1.44¢

* Calculated using the Kruskal-Wallis test; * Difference in superscript indicates
difference significant at P<0.05 based on the Mann-W hitney U and Bonferroni
correction

DISCUSSION

The issue of parental presence in the operatory is critical
for pediatric dentists and has been a topic of debate for
decades.’) While there have been authors who have
argued that removal of the parent from the operatory
can improve the behavior of the child,[® others
have suggested that it is important to keep parents in
the operatory and have even suggested guidelines for
keeping parents in the operatory.'® The primary aim
of this study was to objectively evaluate the impact of
parent child separation.

Studies have used heart rate, oxygen saturation,
blood pressure, and body temperature as objective
indicators of fear. However, it has been demonstrated
that heart rate is a sensitive and reliable indicator of
physiological fear responses. The decision to use only
the heart rate in this study was based on the fact that
placement of several recording devices on a child
can in itself result in an increased physiological fear
response. The fact that the heart rate in our findings
was the highest just before the injection (a known
stressor) validates the sensitivity of the pulse oximeter
in a recorder of stress.
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Figure 3: Differences in heart rate among groups for different
procedures; *Difference significant at P < 0.05 Calculated using the
repeated measures ANOVA

Pinkham suggested the six critical points of the dental
appointment, and these have been widely accepted as a
practical tool for the assessment of fear.['*"7 Therefore,
it was decided to measure the heart rate at each of these
situations. The Venham behavior scale and the Venham
anxiety scale have been successfully used for recording
child’s behavior and were used to have a subjective
assessment of the dentist’s perception of the child’s
behavior.

The observation that parental presence resulted in
significantly lower heart rates across groups suggests
that the presence of the parent calms the child and is
a form of reassurance. While this would mean that
parental presence in the operatory is required, it would
also suggest that the removal of the parent could serve
as an effective tool of negative reinforcement. This
supports the argument of Kostanos ef al.["®! who suggest
that parental presence or absence could serve as a potent
behavior management tool. It is interesting to observe
that the dentists recording of the children’s behavior
showed that the behavior improved when the parents
were outside the operatory. An interesting observation
was that the heart rate was lower when the child was
accompanied by the father rather than the mother;
however, these results must be viewed with caution
given the relatively small size of the population studied.

While the difference between anxiety and behavior has
been recognized by previous studies there has been little
objective proof of the same. The apparent improvement
in behavior of children when their parents were outside
the operatory would seem to support the work of
early pediatric dentists who advocated the separation
of the child from the parent.[*'] However, it must be
remembered that parent separation in this population
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led to the failure of 18 patients to complete treatment.
Furthermore, the fact that the heart rate increased
despite the apparent improvement of behavior suggests
that suppression of fear can induce increased anxiety
in children. The results of this study tend to favor the
theory that parental presence is an essential tool toward
creating a good dental patient.

The strengths of this study include a strong study
design and strict inclusion criteria. However, the study
has certain limitations. The cultural norms of Saudi
Arabia meant that the girls were mostly accompanied by
their mothers while the boys were mostly accompanied
by their fathers. This fact makes it difficult to assess
if behavior changes were either due to differences in
gender or whether they were due to the presence of a
specific parent. Another limitation is that the study design
did not allow for the testing of the broader impact of
parental presence. The results of this study are, therefore,
restricted to the experience of children aged between 6
and 8 years on their first restorative dental visit. Further
research is needed to look into the factors that affect the
behavior of the child on subsequent dental visits.

CONCLUSION

Within the limitations of this study we can conclude
that the presence of the parent in the operatory reduces
the physiological manifestations of anxiety of children
in their first restorative dental visit.

Financial support and sponsorship

Nil.

Conflicts of interest

There are no conflicts of interest.

REFERENCES

1. Afshar H, Baradaran Nakhjavani Y, Mahmoudi-Gharaei ],
Paryab M, Zadhoosh S. The Effect of Parental Presence on the
5 year-Old Children’s Anxiety and Cooperative Behavior in the
First and Second Dental Visit. Iran | Pediatr 2011;21:193-200.

2. Rantavuori K, Zerman N, Ferro R, Lahti S. Relationship
between children’s first dental visit and their dental anxiety in the
Veneto Region of Italy. Acta Odontol Scand 2002;60:297-300.

3. Shahnavaz S, Rutley S, Larsson K, Dahllof G. Children and
parents’ experiences of cognitive behavioral therapy for dental
anxiety-A qualitative study. Int ] Paediatr Dent 2015;25:317-26.

4. Shroff S, Hughes C, Mobley C. Attitudes and preferences of
parents about being present in the dental operatory. Pediatr Dent
2015;37:51-5.

August 2016, Vol. 6, Supplement 2

5.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

D’Alessandro G, Alkhamis N, Mattarozzi K, Mazzetti M,
Piana G. Fear of dental pain in Italian children: Child
personality traits and parental dental fear. ] Public Health Dent
2015 [Epub ahead of print].

Mahiepala NA, Phan VL, Kieu KD, Koppen JP, Hussain BH,
Huang B. Influencing factors of paediatric dental anxiety
levels in an undergraduate dental clinic. Eur | Paediatr Dent
2015;16:159-62.

Certo MA, Bernat JE. Parents in the operatory. N 'Y State Dent |
1995;61:34-8.

Kim ]S, Boynton JR,
in  the

Inglehart MR. Parents’ presence
their  childs  dental visit:
A person-environmental fit analysis of patents’ responses.
Pediatr Dent 2012;34:407-13.

Guinot Jimeno F, Yuste Bielsa S, Cuadros Fernandez C, Lorente
Rodriguez Al, Mercade Bellido M. Objective and subjective
measures for assessing anxiety in paediatric dental patients. Eur |
Paediatr Dent 2011;12:239-44.

Furlan NE, Gaviao MB, Barbosa TS, Nicolau |, Castelo PM.
Salivary cortisol, alpha-amylase and heart rate variation in
response to dental treatment in children. | Clin Pediatr Dent
2012;37:83-7.

Carrillo-Diaz M, Crego A, Armfield JM, Romero M. Dental
fear-related vulnerability dental
prevention beliefs, dental visiting, and caries: A cross-sectional
study in Madrid (Spain). Community Dent Oral Epidemiol
2015;43:375-84.

Pinkham JR, Casamassimo P, Fields H, McTigue D, Nowak A.
Pediatric  dentistry. Infancy through
Philadelphia: WB Saunders Co; 2005.
Barenie JT, Ripa LW. The use of behavior modification
techniques to successfully manage the child dental patient. ] Am
Dent Assoc 1977;94:329-34.

Brown JP, Smith IT. Childhood fear and anxiety states in relation
to dental treatment. Aust Dent ] 1979;24:256-9.

Kotsanos N, Arhakis A, Coolidge T. Parental presence vetrsus
absence in the dental operatory: A technique to manage
the uncooperative child dental patient. Eur ] Paediatr Dent
2005;6:144-8.

Cox IC, Krikken ]B, Veetkamp JS. Influence of parental
presence on the child’s perception of, and behaviour, during
dental treatment. Eur Arch Paediatr Dent 2011;12:200-4.
Pinkham JR. An analysis of the phenomenon of increased
parental participation during the child’s dental experience. ASDC
J Dent Child 1991;58:458-63.

ten Berg M. Dental fear in children: Clinical consequences.
Suggested behaviour management strategies in treating children
with dental fear. Eur Arch Paediatr Dent 2008;9(Suppl 1):41-6.
Shanmugaavel AK, Asokan S, Baby JJ, Priya G, Gnana Devi J.
Comparison of Behavior and Dental Anxiety During Intranasal
and Sublingual Midazolam Sedation-A Randomized Controlled
Trial. ] Clin Pediatr Dent 2016;40:81-7.

Shanmugaavel AK, Asokan S, John ]B, Priya PR, Raaja MT.
Comparison of Drug Acceptance and Anxiety Between
Intranasal and Sublingual Midazolam Sedation. Pediatr Dent
2016;38:106-11.

Zhang HM, Xia B, Wang JH, Chen XX, Ge LH. Influence of
the effect of general anaesthesia and restraint during dental
treatment on dental anxiety and behavior in children. Beijing Da
Xue Xue Bao 2015;47:134-9.

operatory  during

cognitive perceptions,

adolescence. 4% ed.

Journal of International Society of Preventive and Community Dentistry S152



